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SEMESTER |
Paper 1
MCH1TO01: Inorganic Chemistry

60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes; At the end of the course students would be able to

1. predict the nature of bond and its properties through various electronic structural methods;
bonding models

2. design new coordination compounds based on a fundamental understanding of their
electronic properties

3. develop the possible catalytic pathways leading to desired products

4. apply the principles of transition metal coor dination complexesto derive reaction mechanisms.

Unit |

Electronic spectra and MO theory of Transition Metal complexes

Determining the Energy terms, Spin-orbit (L-S) coupling scheme, Hund’s rule, Hole formalism,
Determination of the term symbol (ground and excited states) for d* to d®° configurations, Electronic
spectra of transition metal complexes, Laporte ‘orbital’ selection rule, spin selection rule. Orgel
diagrams for octahedral metal complexes. Charge transfer spectra, Racah parameters, calculations
of 10Dq, B, P parameters. Tanabe- Sugano Diagrams of octahedral complexes with d? and d®
configuration. M.O. Theory for octahedra, tetrahedral and sgquare planar complexes with and
without 7-bonding.

Unit [l

A)

B)

Boron hydrides: Classification, nomenclature, structure, bonding and topology of boranes, 4-digit
coding (s, t, y, X) numbers for higher boranes and their utilities. Chemistry of diboranes: Study of
Carboranes and Metall ocarboranes with reference to preparations and structures.

Metal-Metal bonds: Occurrence of metal-metal bond, Classification of metal clusters, Binuclear,
trinuclear, tetranuclear, pentanuclear and hexanuclear with reference to halide, oxide, alkoxide

and acetate clusters.

Unit 111
A) Metal — Ligand Equilibria in Solution: Stepwise and overal formation constants; trends in

B)

stepwise formation constants; factors affecting stability of metal complexeswith referenceto nature
of metal ion, ligand, chelate effect and thermodynamic origin. Determination of formation constant
by:

(1) spectrophotometric method (Job’s and Mole ratio method)

(2) Potentiometric method (Irving-Rossotti Method)

Reaction Mechanism of Transition metal complexes-I: Energy Profile of a reaction, reactivity
of metal complexes, Inert and Labile complexes, Kinetics of Octahedral substitution: Acid
hydrolysis, factors affecting acid hydrolysis, Stereochemistry of intermediatesin Sy1 and Sy2, Base
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hydrolysis, Conjugate base mechanism, Direct and indirect evidences in favour of conjugate

mechanism, Annation reaction, reaction without metal-ligand bond breaking.

Unit IV

A) Metal carbonyls: EAN concept and 18-electron rule for metal carbonyls, Structure and bonding,

vibrational spectraof metal carbonylsfor bonding and structure el ucidation, important reaction of metal

carbonyls. Metal carbonyl clusters with reference to classification, synthesis and structures.

B) Metal nitrosyls: Nitrosylating agents for synthesis of metal nitrosyls, vibrational spectraand X-ray

diffraction studies of transition metal nitrosyls for bonding and structure eucidation, important

reactions of transition metal nitrosyls, structure and bonding. Dinitrogen and dioxygen complexes.

References
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S. F. A. Kettle, J. N. Murral and S. T. Teddler: Valency Theory

C. A. Coulson: Vadency

J. E. Huheey: Inorganic Chemistry

F.A. Cotton and G. Wilkinson: Advanced Inorganic Chemistry 3rd, Sthand 6th Editions.

A. F. Willims: Theoretical Approach ininorganic chemistry.

A. Mannas Chanda: Atomic Structure and chemical Bonding

L. E. Orgd: An Introduction To transition metal chemistry, Ligand field theory, 2nd Edition.
J. J. Logowski: Modern Inorganic Chemistry

B.Durrant and P.J.Durrant: Advanced Inorganic Chemistry

. J. C. Bailar: Chemistry of coordination compounds.

. W. L. Jolly: Modern Inorganic Chemistry

. R. S. Drago: Physical methods in inorganic chemistry.

. Waddington: Nonagueous solvents.

. Sisler: Chemistry of nonagueous solvents.

. A. K. Barnard: Theratical Inorganic Chemistry

. Emeleus and Sharpe: Modern Aspect of Inorganic Chemistry.
. F. A. Cotton: Chemica Applications of Group theory.

. Jones: Elementary Coordination chemistry.

. B. N. Figgis: Introduction to Ligand field.

. S. F. A. Kettle: Coordination chemistry.

. M.C.Day and J.Selbin: Theoretical Inorganic Chemistry.

. J. Lewin and Wilkins: Modern Coordination Chemistry.

. Gowarikar, Vishwanathan and Sheedar: Polymer science.

. H. H. Jattey and M. Orchin: Symmetry in chemistry.

. D. Schonaand: Molecular Symmetry in chemistry.

. L. H. Hall: Group theory and Symmetry in chemistry

. H. H. Jattey and M. Orchin: Symmetry in chemistry

. R.L.Duttaand A.Symal: Elements of magneto chemistry

. Inorganic Chemistry 4th Edition, P.Atkins, Oxford University Press.
. Essentia Trendsin Inorganic Chemistry, D.M.P.Mingos, Oxford University Press.

. Purcell and Kotz: Inorganic Chemistry, Cengage Publishers.

. Puri, Sharma, Kalia: Principles of Inorganic Chemistry, Milestone Publishing.
. Madan, Malik, Tuli, Selected topics in Inorganic Chemistry.

. Agarwal and Kimtilal: Advanced Inorganic Chemistry, Pragati Prakashan.
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SEMESTER |
Paper 2
MCH1TO02: Physical Chemistry

60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes. At the end of the course students will be able to

1.

o~ DN

Understand, analyze and exercise the principles of classical thermodynamics in various
applications

Understand and execute the guantum mechanical problems and their applications

Under stand the concept of adsorption and its application in surface chemistry

Analyze and under stand the char acterization techniques for polymer

Understand the principles of chemical kinetics and their applicationsin chemical dynamics

UNIT | :CLASSICAL THEMODYNAMICS

A)

Recapitulation of Laws of thermodynamics, Exact and inexact differentias, condition of
exactness, Ptaff differential expression and equations, Applications of Ptaff differential equations
to first and second law of thermodynamics, Carathéodory’s principle and its equivalence to the
Kelvin Plank and Clausius statement of the Second law of Thermodynamics, Homogeneous
functions of degree 0 and 1, extensive and intensive properties, derivation of thermodynamic
equations of state, Maxwell’s relations .Third law of thermodynamics, Nernst Heat Theorem,
unattainability of absolute zero, calculation of entropy based on third law of thermodynamics,
residual entropy and its application, Numerical.

UNIT Il :FORMULATION OF QUANTUM MECHANICS

A)

B)

Introduction of Quantum Mechanics, Wave Function, Acceptability of Wave Functions,
Normalized and Orthogonal Wave Functions, Operators, Operator Algebra, Eigen Functions and
Eigen Vaues of Quantum Mechanical Properties )e.g .Linear, Angular momentum, etc(.,
Hermitian Operators, Orbital and generalized Angular Momentum, Postulates of Quantum
Mechanics, Problems on Operator algebra, Eigen Values and Average Values of quantities.
Application of Schrodinger Wave Equation to Simple Systems :Particle in a 3-Dimensional Box,
Concept of degeneracy and breakdown in degeneracy, Rigid Rotor, Potential Well of Finite Depth
)Tunneling Effect(, Simple Harmonic Oscillator, The Hydrogen Atom.

UNIT Il :SURFACE CHEMISTRY AND MACROMOLECULES

A) Recapitulation of Surface tension, Adsorption :Freundlich adsorption isotherm, Langmuir theory,

Gibbs adsorption isotherm, BET theory and estimation of surface area, enthalpy and entropy of
adsorption .Surface film on liquids and cataytic activity, Electro-kinetic phenomena, Surface
active agents, hydrophobic interactions, micellization, Critical Micelle Concentration YCMC(,
mass action model and phase separation model of micelle formation, shape and structure of

micelles, factors affecting CMC, micro-emulsion and reverse micelles.
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B) Definition of macromolecule (Polymer), types of polymers, Number average and mass average

molecular mass, molecular mass determination by Osmometery, Viscometry, Ultracentrifugation,

light scattering and size-exclusion chromatography method, Numericals.

UNIT IV :CHEMICAL KINETICS

A( Temperature dependence of chemical reaction rates, Arrhenius equation, Energy of activation, pre-

exponential factor and its limitations, Collision theory and its limitations, steric factors, Transition

State theory of gas and liquid phase bimol ecul ar reactions, comparison of three theories of reaction

rates.

B( Bodeinstein steady state approximation and its application in consecutive reactions, Dynamics of

unimolecular reactions :Lindeman-Hinshelwood mechanism, RRKM theory, Thermodynamic

formulation of transition state theory, Enthalpy, Gibbs free energy and enthalpy of activation.

References

1
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R .P .Rastogi and R .R .Mishra, An Introduction to Chemica Thermodynamics, Vikas
Publication, Gorakhpur, 2010.

P.W . Atkinsand D .Paula, Physical Chemistry, 8" Edition, Oxford University Press, 2010.

E .N . Yenemin, Fundamentals of Chemical Thermodynamics, MIR, Publications.

G .K .Vemulapalli, Physical Chemistry, Prentice —Hall of India, 1997.

S. Glasstone and De Van No Strand, Thermodynamics for Chemists, 1965.

S.M .Blinder, Advanced Physica Chemistry,

D .Mcquarie and J .Simon, Physical Chemistry —A Molecular Approach, University Press,
2000

IraN .Levine, Quantum Chemistry, 5th edition)2000(, Pearson educ., Inc.New Delhi

A .K.Chandra, Introductory Quantum Chemistry, 4th edition )1994(, Tata Mcgraw Hill, New
Delhi.

M.W.Hanna, “Quantum Mechanicsin Chemistry”, Benjamin

L .Pualing and E .B .Wilson, Introduction to Quantum Mechanics with Applications to
Chemistry, McGraw Hill, New Y ork )1935.(

R .K .Prasad, Quantum Chemistry, New Age International, Delhi .

R .K .Prasad, Quantum Chemistry through problems and solutions, New Age International,
New Delhi, 2009.

B .C .Reed, Quantum Mechanics, Jones and Bartlett, New Delhi, 2010.

G .M .Barrow, Physical Chemistry, TataMc-Graw Hill, V edition 2003.

H .K .Moudgil, Text Book of Physical Chemistry, Pretice Hall of India, New Delhi, 2010.

G. M. Panchenkov and V.P. Labadev, “Chemica Kinetics and catalysis’, MIR Publishing
E.A .Modwyn -Hughes, “Chemical Kinetics and Kinetics of Solutions”, Academic

K. J.Laidler, Chemica Kinetics, Third Edition )1987(, Harper and Row, New Y ork.

J. Rgja Ram and J.C Kuriacose, Kinetics and Mechanism of Chemica Transformations
MacMilllan Indian Ltd., New Delhi )1993(
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. C .H .Bamford and C .F .H .Tipper, Comprehensive Chemica Kinetics, Vol 1., Elsevier
Publications, New Y ork, 1969.

C .H .Bamford and C .F .H .Tipper, Comprehensive Chemical Kinetics, Vol 2., Elsevier
Publications, New Y ork, 1969.

S.Glasstone, K .J.Laidler and H .Eyring, The Theory of Rate Processes, Mc-Graw Hill, New
York, 1941.

A .Findley, The Phase Rule and its Applications, Longmans Green and Co., Mumbai.

K .S .Birdi, Surface Chemistry Essentials, CRC Press, New Y ork, 2014.

Eric KeightleyRideal, An Introduction to Surface Chemistry, Cambridge University Press,
1926.

D .M .Ruthven, Principles of Adsorption and Adsorption Processes, John Wiley and Sons,
NewY ork, 1984.

A W .Adamson, A .P.Gasi, Physical Chemistry of Surfaces, Wiley, 2007.

P .C .Hiemenz and R .Rajagopalan, Principles of Colloid and Surface Chemistry, CRC Taylor
and Fransis, 2007.

P.D .Hedeand S.P.Beier, Inorganic and Applied Chemistry, e-Book, 2007.

Santosh Kumar Upadhyay, Chemical Kinetics and Reaction Dynamics, Springer 2006.

E.M .Mc Cash, Surface Chemistry, Oxford University Press, Oxford )2001.(

G .K .Agrawal, Basic Chemical Kinetics, Tata-Mc-Graw Hill, 1990.
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International, 2014.

K .L .Kapoor, Text Book of Physical Chemistry, Vol —I to Vol-VI, 2011.

Spectroscopic identification of organic compound-RM Silverstein,GCBasder and TC Morril,
John Wally

Application of Spectroscopy to Organic Compound-J.R .Dyer, Printice Hall

Organic Spectroscopy-William Kemp, ELBS with McMillan

Spectroscopy of Organic Molecule-PS Kalsi, Wiley, Esterna, New Delhi

Organic Spectroscopy-RT Morrison and RN Boyd

. Spectroscopic Methods in Organic Chemistry-DH Willson, | Fleming

. Fundamentals of Molecular Spectroscopy-CN Banwell
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For Quantum Chemistry Introduction:

https:.//archive.nptel.ac.in/courses/104/108/104108057/
https.//onlinecourses.nptd .ac.in/noc20_cy27/preview
https.//nptel .ac.in/courses/104106083

https.//nptel .ac.in/courses/104108057
https.//www.digimat.in/nptel/courses/video/104108057/L 11.html

For Chemical Kinetics

https://archive.nptel .ac.in/courses/104/101/104101128/
https://www.youtube.com/watch?v=uep2X el. CGkc
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https://www.youtube.com/watch?v=uep2XeLCGkc

SEMESTER |
Paper 3 (Elective)
MCH1TO03: (a) Bioinorganic Chemistry
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course, student would be able to
1. apply the principles of transition metal coordination complexes in understanding

functions of biological systems

2. identify the medicinal applications of inorganic compounds
3. understand mechanism of energy transfer processesin biological systems
4. develop the possible enzymatic pathways in biosystems
5. explain oxygen transport mechanisms in biosystems
Unit |

A) Essential and trace metals in biological systems: Biological functions of inorganic elements,
biological ligands for metal ions. Coordination by proteins, Tetrapyrrole ligands and other
macrocycle. Influence of excess and deficiency of V, Cr, Mn, Fe, Co, Cu and Zn. Genetic defects
in the absorption of trace elements. Regulation and storage of trace elements. Role of minerals.
Toxic effects of metals.

B) Metal storage, transport and biomineralization with respect to Ferritin, Transferrin and
Siderophores, Nat+ /K+ pump. Role of Cain transport and regulation in living cells.

C) Medicina use of metal complexes as antibacterial, anticancer, use of cis-platin as antitumor drug,
antibiotics and related compounds. Metal used for diagnosis and chemotherapy with particular
reference to anti-cancer drugs.

Unit 11

A) Bio-energeticsand ATP cycle: DNA polymerization, metal complexes in transmission of energy,
chlorophylls, photosystem | and photosystem |1 in cleavage of water, Modd systems.

B) Electron transfer in Biology: Structure and functions of metalloproteins in electron transfer
proteins, cytochromes and Fe-S proteins, Non-heme iron proteins; Rubredoxins, Synthetic models.
Biological Nitrogen fixation (in vitro and in vivo)

Unit 111

Transport and Storage of Dioxygen: Heme proteins and oxygen uptake, structure and functions of

haemoglobin, myoglobin, hemocyanins and hemerythrin. Perutz mechanism showing structural

changes in porphyrin ring system. Oxygenation and deoxygenation. Model compounds. Cyanide
poisoning and treatment. \Vanadium storage and transport.

Unit IV

M etallo-enzymes. Apoenzymes, Haloenzyme and Coenzyme. The principle involved and role of

various metalsin i) Zn-enzyme: Carboxyl peptidase and Carbonic anhydrase. ii) Fe-enzyme: Catalase

Peroxidase and Cytochrome P-450 iii) Cu-enzyme: Super Oxide dismutase iv) Molybdenum:

Oxatransferase enzymes, Xanthine oxidase, Co-enzyme Vit.B1,, Structure of vitamin B1,, Co-C bond
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cleavage, Mutase activity of coenzyme B-12, Alkylation reactions of Methyl Cobalamin. Synthetic

model of enzyme action, stability and ageing of enzyme.

References

1)
2)
3)
4)
5)

6)
7)
8)
9)

Akhmetov, N.: General and Inorganic Chemistry

Aylett, B. and Smith, B.: Problemsin Inorganic Chemistry, (English University Press)

Bertini, et a: Bioinorganic Chemistry

Charlot, G and Bezier, D.: Quantitative Inorganic Analysis (John Wiley).

Douglas, B. E. McDanirl, D. H. et d: Concept and Models of Inorganic Chemistry (4th edt.) J.
Wiley

Dutt P. K.: General and Inorganic Chemistry.(Sarat Books House)

Fenton, David E.: Biocoordination chemistry, Oxford

Jolly, W. L. Inorganic Chemistry (4th edn) Addison-Wesley
Katakis, D. and Gordon, G.: Mechanism of Inorganic Reactions (J.Wiley)

Page 17



SEMESTER |
Paper 3 (Elective)
MCH1TO03: (b) Biomolecules
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course students would be able to
1. Draw the structures of essential biomolecules
2. Undergtand the role of biomolecules in various life processes
3. Understand the way how drug can be administrated, absorbed, distributed and metabolized
4. Understand the relation of drug with different types of receptors, chemical messengers, binding site
and DNA.
Unit |
Carbohydrate: Types of naturally occurring sugars, deoxy sugars, amino sugars, branched chain
sugars, methyl ethers and acid derivatives of sugars, configurations of aldoses and ketoses, general
methods of structure and ring size determination with reference to maltose, lactose, sucrose, Structural
features and applications of inositol, starch, cellulose, chitin and heparin
Unit 11:
Amino acids, protein and peptides. Amino acids, structural characteristics, acid base property,
stereochemistry of amino acids, optical resolution, Stecker synthesis, peptide and proteins structure of
peptide and protein, primary, secondary, tertiary and quaternary structure. Reaction of polypeptide,
structure determination of polypeptide, end group analysis, strategy of peptide bond synthesis. N-
Protection and C-Activation, Solid phase peptide synthesis
Unit I11:
Nucleic Acids: Primary, secondary and tertiary structure of DNA; DNA replication and heredity;
Structure and function of mRNA, tRNA and rRNA. Purines and pyrimidine bases of nucleic acids and
their preparation, Biosynthesis of DNA and RNA, Polymerase Chain Reaction (PCR) and RTPCR
Lipids: Fatty acids, essential fatty acids, structures and functions of triglycerals, glycerophospholipids,
spingolipids, lipoproteins, composition and function, role in atherosclerosis Properties of lipid
aggregates, micells, hilayers, liposomes and their biologica functions, biological membranes, fluid
mosaic model of membrane structure, Lipid metabolism, B-Oxidation of fatty acids
Unit 1V: Enzyme chemistry
A) Enzymes:. Introduction, chemica and biological catalysis, remarkable properties of enzymes
likecatalytic power, specificity and regulation. Cofactors as derived from vitamins, coenzymes,
prosthetic groups, apoenzymes. Nomenclature and classification, Fischer’s lock and key and
Koshland’s induced fit hypothesis, concept and identification of active site by the use of inhibitors,
affinity labeling and enzyme modification by site-directed mutagenesis. Baker’s yeast catalysed
reactions
B) Mechanism of Enzyme Action: Transition-state theory, orientation and steric effect, acid-base
catalysis, covalent catalysis, strain or distortion. Enzyme mechanisms for chymotrypsin,

ribonuclease, lysozyme and carboxypeptidase A
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C) Vitamins and Co-Enzyme Chemistry: Structure and biological functions of coenzyme A,

thiamine pyrophosphate, pyridoxal phosphate, NAD*, NADP*, FMN, FAD, lipoic acid, biotin as
CO; carrier. Mechanisms of reactions catalyzed by the above cofactors

References

1) Bioorganic Chemistry :A Chemical Approach to Enzyme Action, Hermann Dugas and C .Penny,

2)
3)
4)
5)
6)

7)

Springer-Verlag

Understanding Enzymes, Trevor Palmer, Prentice Hall

Enzyme Chemistry :Impact and Applications, Ed .Collin J.Suckling, Chapman and Hall

Enzyme Structure and Mechanism, A .Fersht, W .H .Freeman

Introduction to Medicinal Chemistry, A .Gringuage, Wiley-VCH

Wilson and Gisvold’s Text Book of Organic Medical and Pharmaceutical Chemistry, Ed Robert
F .Dorge

Strategies for Organic Drug Synthesis and Design, D .Lednicer, John Wiley

Weblink to Equivalent MOOC on NPTEL/SWAYAM if relevant:

Essentials of Biomolecules: Nucleic Acids and Peptides
https.//nptel .ac.in/courses/104/103/104103121/

Biocatalysis in Organic Synthesi s https://archive.nptel.ac.in/courses/104/105/104105032/
Biochemistry https://archive.nptel .ac.in/courses/104/105/102105034/
Organic Chemistry in Biology and Drug Development

https://archive.nptel.ac.in/courses/104/105/104105120/
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SEMESTER |
Paper 3 (Elective)
MCHZ1TO03: (c) Foundations of Thermodynamics and Electrochemistry
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course studentswill be able to
1. Understand, the mathematical concepts used in chemistry
Under stand the principle involved in fundamental physical chemistry
Under stand the concept of ideal and non-ideal solutions

A 0D

Under stand the theories of electrolytes

Unit-1: Mathematical concepts

Equation of astraight line and calculation of slope and intercepts, Differentiation, Derivative function,
various differential formulas, Chain rule, finding minima and maxima, partia differentiation.
Integration, methods of integration, integration by parts, integration formul as, permutation combination
fundamentals, Vectors, Matrices, Determinants, Complex numbers, series expansions, Stirling
approximation, Practice numerical based on these concepts.

Unit Il :Thermodynamics and Phase Equilibria

Concept of fugacity, determination of fugacity, The Le-Chatelier’s Principle and its quantitative
treatment. Ideal solutions and Roult’s law, non-ideal solutions (Henry’s Law), Deviation from ideal
behavior, Chemical potential in Non-ideal solutions, excess functions for non-ideal solutions, Partia
molar quantities :Determination of partial molar quantities, chemical potential, partial molar volume,
Gibbs- Duhem equation, Gibbs Duhem Mergules equation Entropy of mixing, Enthalpy of mixing,
Fractional Didtillation, Distillation of Azeotropic Mixtures.

Unit-111: The Phase Rule

Recapitulation of Gibbs Phase rule (Without Derivation), degrees of freedom, reduced phase rule,
construction of phase diagram, one component systems )Water, Sulphur, carbon(, 1% and 2™ order
phase transition, lambda line, Helium,system, Eutectic systems, two component systems forming solid
solutions having congruent and incongruent melting point, Construction of a phase diagram, partially
miscible solid phase, three component systems, graphical presentation, related Numerical

Unit-1V: Electrochemistry - |

Electrolytic conductance (Specific, Equivalent and molar), Variation of Eg./molar conductance with
dilution, Transport number and its determination using Hittorf’s method and Moving boundary method,
Kohlrausch’s law, calculation of molar ionic conductance, conductometric titrations, High frequency
titrations, Ostwald dilution law, Determination of ionic mobility, numerical. Principle of potentiometry,
Indicator eectrodes. hydrogen electrode, quinhydrone electrode, antimony electrode and glass
electrode. Reference electrodes. Calomel electrode and Ag/AQCI electrode. potentiometric titrations,
Nernst equation, standard electrode potentia, Determination of cell potential, n, Kf and Ksp. pH

titrations.
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1. R.P.Rastogi and R.R .Mishra, AnIntroduction to Chemical Thermodynamics, Vikas Publication,
Gorakhpur, 2010.
P.W .Atkinsand D .Paula, Physical Chemistry, 8" Edition, Oxford University Press, 2010.
E .N .Y enemin, Fundamentals of Chemical Thermodynamics, MIR, Publications.
G .K .Vemulapalli, Physical Chemistry, Prentice —Hall of India, 1997.
S.GlasstoneandDe Van No Strand, Thermodynamics for Chemists, 1965.
S.M .Blinder, Advanced Physical Chemistry,
D .Mcquarie and J.Simon, Physical Chemistry —A Molecular Approach, University Press, 2000
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G .M .Barrow, Physical Chemistry, Tata Mc-Graw Hill, V edition 2003.
. Findley, The Phase Rule and its Applications, Longmans Green and Co., Mumbai.
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International, 2014.
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NPTEL sour ces Weblinks
For Classica Thermodynamics:
e https://archive.nptel.ac.in/courses/104/103/104103112/
e  https://digimat.in/nptel/courses/video/104106094/L 18.html
For Phase rule:
e  https://www.youtube.com/watch?v=2L ywAiZBQW4
e https://archive.nptel.ac.in/courses/113/104/113104068/
e https://archive.nptel.ac.in/courses/104/103/104103112/
For electrochemistry

e https://onlinecourses.nptel .ac.inf/noc23 cy19/preview
e https://www.youtube.com/watch?v=XTt3gX B0a84

Page 21


https://archive.nptel.ac.in/courses/104/103/104103112/
https://digimat.in/nptel/courses/video/104106094/L18.html
https://www.youtube.com/watch?v=2LywAiZBQW4
https://archive.nptel.ac.in/courses/113/104/113104068/
https://archive.nptel.ac.in/courses/104/103/104103112/
https://onlinecourses.nptel.ac.in/noc23_cy19/preview
https://www.youtube.com/watch?v=XTt3gXB0a84

SEMESTER |
Paper 3 (Elective)
MCH1TO03: (d) Analytical Separation Techniques
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course students will be able to
1. Understand various separ ation technique based on sample and target analyte
Elaborate the working principles of various separation techniques.
Apply logic behind working and applicability of each technique.

I dentify most suitable separation tool resolution of mixtures.

o > DN

Develop separation methods for multicomponent analysis.

6. Evaluate efficiency of separation of mixture based on analysis parameters.
Unit I: Column, paper and thin layer chromatography
Definition and general classification of chromatographic techniques. Normal and reverse phase
chromatography. Terminology used in separation techniques.
Column chromatography: Basic principle, technique and applications in qualitative and quantitative
analysis. Properties of good column adsorbents.
Paper chromatography: Basic principle, techniques and applications in qualitative and quantitative
analysis. Calculations involving Ry values.
Paper electrophoresis: Principle and technique. Factors affecting migration of ions. Applications.
Thin layer chromatography: Principle and technique. Advantages over paper and column
chromatography. Applications.

Unit 11: lon exchange and solvent extraction

lon exchange: Principle and technique. Types of ion exchangers and their structures. lon exchange
equilibria and action of cation and anion exchange resins. Factors affecting ion exchange efficiency.
lon exchange capacity. Experimental determination of ion exchange capacities of cation and anion
exchangeresins. Effect of complexing ions. Zeolites asion-exchangers. Applications of ion exchange.
Solvent extraction: Principle and techniques. Distribution ratio and distribution coefficient. Factors
affecting extraction efficiency: lon association complexes, chelation, synergistic extraction, pH.
Numericals based on multiple extractions. Role of chelating ligands, crown ethers, calixarenes and
cryptands in solvent extraction. Introduction to Solid phase extraction (SPE) and Microwave assisted
extraction (MAE), Applications.

Unit I11: Gas Chromatography

Principle including concept of theoretical plates. Calculations involving number of theoretical plates
and height equivalent of theoretical plates. Column resolution, retention factor and selectivity factor.
van-Deemter equation. Factors affecting retention, peak resolution and peak broadening. Instrumental
set up- carrier gas, sampling system, column and detector. Types of columnsin GC: Packed and open
tubular, their advantages and limitations. Detectors in GC analysis. Characteristics of ideal detectors.
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Construction and working of thermal conductivity, flame ionization, electron capture and mass

spectrometric detectors. Temperature programmed GC and its advantages.

Unit IV: Liquid Chromatography

HPLC: Principle of HPLC. Instrumentation including maobile phase injection system, sample injection

system, column and detector. Types of columns and packing materials. Normal and reverse phase

systems. Detectors in HPLC: Construction and working of UV detector, fluorescence detector,

photodiode array detector. Principle and applications of size exclusion, gel permeation and ion

retardation chromatography. Comparison of HPLC with GC

Supercritical fluid chromatography: Principle, advantages and applications.

References

1. Quantitative analysis: Day and Underwood (Prentice-Hall of India)

2. Voge’s Text Book of Quantitative Inorganic Analysis-Bassett, Denney, Jeffery and Mendham
(ELBS)

3. Analytical Chemistry: Gary D. Christian (Wiley, India).

4. Fundamentals of Analytical Chemistry: S. A. Skoog and D. W. West

5. Instrumenta Methods of Analysis: Willard, Merrit, Dean, Settle (CBS Publishers, Delhi, 1986)

6. Introduction to Instrumental analysis: Robert Braun (Tata McGraw-Hill)

7. Advanced Anaytica Chemistry: Meites and Thomas (McGraw-Hill)

8. Instrumenta Methods of Analysis: G. Chatwal and S. Anand (Himalaya Publishing House)

9. Anaytical Chemistry: Problemsand Solution- S. M. Khopkar (New Age International Publication)

10. Basic Conceptsin Analytical Chemistry: S. M. Khopkar (New Age International Publication)

11. Advance Analytical Chemistry: Meites and Thomas: (Mc Graw Hill)

12. An Introduction to Separation Science: L. R. Shyder and C. H. Harvath (Wiley Interscience)

13. Instrumental Methods of Chemical Analysis: G. W. Ewing

Web link for related NPTEL courses
Analytical Chemistry: https.//nptel.ac.in/courses'104105084
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SEMESTER |
Paper 4
MCH1T04: Research M ethodology
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course, student will be able to

1. understand what research isand what is not.

2. raiseawarenessof crucial aspect of the nature of Knowledge and the val ue of scientific method.

3. Introduce the concept at the heart of every research project — the research problem - and to
discuss what a researchable problemis.
evaluate literature, forma variety of sources, pertinent to the research objectives.
identify and justify the basic components of the research framework, relevant to the tackled
research problem.
explain and justify how researcherswill collect research data.

discuss how to cite sources, and justify this choice.

© N o

put forward a credible research proposal, and

9. warn the common mistakesin the field of research methodol ogy.
Unit — |: Foundations of Research
Meaning, Objectives, Mativation, Utility. Concept of theory, empiricism, deductive and inductive
theory. Characteristics of scientific, method - Understanding the language of Research - Concept,
Construct, Definition, Variable. Research Process. Problem Identification and Formulation - Research
Question — Investigation, Question - Measurement Issues - Hypothesis - Qualities of agood Hypothesis
Null Hypothesis and Alternative Hypothesis. Hypothesis Testing - Logic and Importance. Research
Design: Concept and Importance in Research - Features of a good research design - Exploratory
Research Design - concept, types and uses, Descriptive Research Designs - concept, types and uses.
Experimental Design: Concept of Independent and Dependent variables. Qualitative and Quantitative
Research: Qualitative research — Quantitative research - Concept of measurement, causdlity,
generalization, replication. Merging the two approaches.
Unit - I1: Statistical analysisfor Chemists
Errorsin chemical analysis. Classification of errors- systematic and random, additive and proportional,
absolute and relative. Accuracy and precision. Mean, median, average deviation and standard deviation.
Significant figures and rules to determine significant figures. Cal culationsinvolving significant figures.
Confidence limit, correlation coefficient and regression analysis. Comparison of methods: F-test and T-
test. Rejection of data based on Q-test. Least squares method for deriving calibration graph. Application
of Microsoft Excel in datistical analysis (statistical functions and spreadsheets in MS-Excdl).
Vadlidation of newly developed analytical method. Certified reference materials (CRMs). Numerical
problems.
Unit —I11:
A] Scientific Writing and Presentation
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Scientific writing. Basics in Scientific grammar. Importance of abbreviations and acronyms. Types of
scientific publications- magazines, journals, reviews, news-letters, structure of scientific paper. Various
reference styles.
Report Writing, Significance of report writing, different steps in report writing, types of Journals and
reports, layout of research paper.
Research Ethics (Issues relating to referencing and documentation, copyrights, plagiarism), Impact
Factor, CiteScore, h-Index, i10-Index, Citation Index, references/bibliography, structuring the thesis,
use of softwarein thesiswriting.
B] Intellectual Property Rights (IPR)
Introduction to IPR (Patents, Trademarks, Geographical indicators, Copyright and neighbouring rights),
Concept and theories, kinds of IPR, Economic analysis of IPR, Need for private rights versus public
interests, Advantages and disadvantages of IPR.
Unit — 1V: Use of tools/ techniques for Research
Methods to search required information effectively, Reference Management Software like
Zotero/Mendeley, Software for paper formatting like LaTeX, Beamer presentation, preparation of
bibliography database, MS Word, MS Excel, Graph and chart preparation, MS Power Point, Microcal
Origin, ChemSketch, ChemDraw, Other computational software like Guassian, Mathematica, Software
for detection of Plagiarism.
References

1. Research Methodology- C. R. Kothari

2. Best and Kahn, Research Methodology, PHI Limited

3. Design of Experience: Statistical Principles of Research Design and Analysis, by Robert O.

Kuehl Brooks/cole.
4. Patrick Carey, Katherine T. Pinard, Ann Shaffer, Mark Shellman, New Perspectives Microsoft
Office 365 and Office 2019 Introductory, 2020.
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SEMESTER |
Practical 1
MCH21PO01: I norganic Chemistry
6 h per week 100 Marks
|. Preparation of Inorganic Complexes and their characterization by:
Elementa analysis and physico-chemical methods (Electronic and IR Spectra, magnetic susceptibility
measurements, Thermal analysis and Molar conductance studies).
1. K3[Al (C204) 3](H20) 3 2. [VO (acec) 2 3. Na[Cr (NHs3) 2(SCN) 4]

4, Ks[Cr(SCN)e]. 5. [Mn (acac) 3] 6. K3 [Fe (C204) 3]
7. Hg [Co (SCN) 4] 8.[Co(Py)2ClJ  9[Ni(NHs)s]Cl.  10.[Ni (DMG) ;]
11. [CUz (CH3COO) 4(H20) 2] 12 [CU(NH3)4(H20)2] SOy

I1. Quantitative Analysis:

Separation and determination of two metal ions from the following aloys involving:
Volumetric, Gravimetric and Spectrophotometric methods

i) Copper (1) and Nickel (I1)

ii) Copper (1) and Zinc (I1)

iii) Nickel (1)—Zinc (Il) and

iv) Copper (I1)—Iron (111)

I11. Qualitative analysis of radicals:

Semimicro analysis of inorganic mixture containing four cations out of which two will be rare metal

ions such as W, Mo,Se, Ti,Zr,Ce, Th,V and U.(Spot Test for individual cations shall be performed)

References

1. Practical Inorganic Chemistry - Pass

2. Practical Inorganic Chemistry - Marr and Rocket

3. Basic Concept Of Analytical Chemistry - Khopkar S. M.

4. Synthesis And Characterisation Of Inorganic Compounds— W. L. Jolly, Prentice Hall

5. Inorganic Experiments — J. Derck Woollins, Vch.

6. Practical Inorganic Chemistry — G. Marrand, B.W. Rockett, Van Nostrand

7. A Text Book Of Quantitative Inorganic Anaysis— A.l. Vogel, Longoman.

8. Edta Titration — F. Laschka

9. Instrumental Methods Of Analysis— Willard, Merit And Dean (Cbs, Delhi)

10. Inorganic Synthesis— Jolly

11. Instrumental Methods Of Chemical Analysis— Yelri Lalikov

12. Fundamental Of Analytical Chemistry- Skoog D .A. And West D. M. Holt Rinehart And Winston
Inc.

13. Experimental Inorganic Chemistry7 — W.G. Palmer, Cambridge
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Practical 2
MCH1P02: Physical Chemistry including RM
6 h per week 100 Marks
Course Outcomes: At the end of the course students would be able to
1. Understand the basic principle involved in physical chemistry.
2. Evaluate various physical parameters
3. Interprete the experimental results.
4. Calculation involved in inpreting results
Understand the concept of Qualitative analysis
It is expected to perform minimum 14 experiments in a semester.
1. To study the variation of volume contraction with mole fraction of acohol in acohol -water system
2. To determine the activation parameters of viscous flow for a given liquid.
3. To Determine the critical micelle concentration )CMC (of a given surfactant /soap /shampoo by
surface tension measurements .
Determination of molecular mass of a polymer by viscometry method.
To determine integral heat of KNOg, at two different conc .and calculation of heat of dilution.
Effect of 1 %NaCl, 1 %succinic acid, 0.5 %naphthalene on CST in phenol-water systems.
Distribution of succinic acid in H>O -benzene, H-O-ether and comparison of distribution coefficient.

© N o o &

To construct the phase diagrams of two components system )phenol -urea, diphenyl

aminebenzophenone; a-naphtyl amine-phenol (forming compounds with congruent melting points.

9. To study the mutual solubility of glycerol-m-toluidine and to determine congruent points.

10.To study kinetics of hydrolysis of an ester by NaOH reaction.

11.To determine equilibrium constant of the equation K1+1,=Kl3 by distribution method.

12.To study the kinetics of the reaction between potassium persul phate and potassium iodide.

13.Determination of order of reaction of oxidation of ethyl alcohol by acid dichromate.

14.To titrate conductometrically monobasic and dibasic acids with NaOH and determine the strength
of given acid.

15.To determine equival ent conductance of weak electrolyte at infinite dilution by kaulrausch’s method.

16.Determination of heat of reaction, entropy change and equilibrium constant of the reaction between
metallic zinc and Cu™?ionsin solution.

17.Determination of thermodynamic constants AG, AH, AS for Zn*?+H,S04-—> ZnSO, +2H" by emf
measurement.

18.Titration of Ferrous Ammonium Sul phate against ceric sul phate and hence the formal redox potential
of Fe?*= Fe**and Ce*'=C¢* " systems.

19.To determine the pH of a buffer solutions using a quinhydrone electrode

20.RM-1: Statistical Analysis using MS Excel program (mean, average deviation, standard deviation,
variance, F-test, t-test, chi-square test, correlation coefficient, slope, intercept, etc).

21.RM-2: Graph plotting through least square method and
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22.RM-3: Molecular designing through Chemsketch and ChemDraw softwares in 2D and 3D formats

(simple organic compounds and ions)

23.RM-4: Reference formatting using Mendeley and Zotero.

24.RM-5: Preparation and formulation of questionair for survey
25.RM-6: Sample collection methods

References

1
2.
3.

Voge A : A Textbook Of Quantitative Inorganic Anadysis, Longman

Das and Behra, Practical Physical Chemistry

Carl W. Garland, Joseph W. Nibler and David P. Shoemaker, Experimentsin Physical Chemistry,
Mc-Graw Hill, 8" Edition, 2009.

Farrington Daniels, Joseph Howard Mathews, John Warren Williams, Paul Bender, Robert A.
Alberty, Experimental Physical Chemistry, Mc-Graw Hill, Fifth Edition, 1956.

John W. Shriver and Michael George, Experimental Physical Chemistry, Lab Manua and Data
Analysis, The University of Alabamain Huntsville, Fall 2006

Day And Underwood :Quantitative Analysis

Merits And Thomas:Advanced Anaytical Chemistry

Ewing, G. W. : Instrumental Methods of Chemical Analysis, Mcgraw-Hill

Drago, R.S:Physical Methoods In Inorganic Chemistry

. Christain G.D:Anaytica Chemistry

. Khopkar S.M.:Basic Concept Of Analytical Chemistry

. Koltath And Ligane:Polorography

. Braun:Instrumental Methods Of Chemical Analysis

. Willard, Merritt And Dean: Instrumental Methods Of Chemical Anaysis,Van Nostrand
. Strouts,Crifi;LIan And Wisin: Analytiacl Chemistry

. Skoog S.A. And West D. W.:Fundamental of Analytical Chemistry

. DiltsR.V.: Analytiacl Chemistry

. Jahgirdar D.V :Experiments In Chemistry

. Chondhekar T.K: Systematic Experiments In Physical Chemistry, Rajbog S.W., Aniali Pubn.
. Wlehov G. J: Standard Methods Of Chemicalanalysis 61" Ed
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SEMESTER 11
Paper 5
MCH2T05: Organic Chemistry
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course students will be able to

1. Implement rules of aromaticity to organic molecules

2. Sketch organic moleculesin different projection formula and assign its configuration.

3. Apply their understanding about the organic reactions of industrial significance with respect to
the chemo- selectivity, regioselectivity and enantiosel ectivity.

4. Analyze the product distribution and the stereochemistry of various organic products.

5. Evaluate the relationship between structure and reactivity

Unit I:

A) Nature and Bonding in Organic Molecule: Delocalized chemical bonding, conjugation, cross
conjugation, resonance, hyper-conjugation, Aromaticity in benzenoid and non-benzenoid
compounds, alternant and non-alternant hydrocarbons, Huckel’s rule, energy level of m-molecules
orbitals, annulenes, antiaromaticity, homoaromoaticity, Aromatic character and chemistry of
cyclopentadienyl anion, tropylium cation, tropone and tropolone, Frost Circles (The Polygon
Method) for drawing energy levelsin cyclic pi systems.

B) Carbenes. Types of carbenes, Structure and reactivity of carbenes, Generation and reactions,
insertion, addition, rearrangement reactions of carbenes, nucleophilic attack on carbenes, Simmons-
Smith reaction, Reimer-Tiemann reaction, Carbylamine reaction, Shapiro reaction, Bamford-
Stevens reaction and Wolff rearrangement

C) Nitrene: Generation, structure and reactions.

Unit I1:

Ster eochemistry: Elements of symmetry, Concept of chirality and molecular dissymmetry, molecules

with more than one chiral center, meso compounds, threo and erythro isomers, method of resolution,

optical purity, topicity of ligands, enantiotopic and distereotopic ligands and faces, prochirality, Cahn-

Ingold-Prelog System to describe configuration at chiral centers. Inter conversion of Newman,

Sawhorse and Fischer projection.

Conformational analysis of cycloalkanes (5-8 membered rings), substituted cyclohexanes, mono

substituted, disubstituted and trisubstituted cyclohexanes, decalin system, effect of conformation on

reactivity, Conformational analysis of n-butane and its derivatives, 1,2-diols, 1,2-dihaloethane and
related compounds

Asymmetric synthesis, optical activity in absence of chiral carbon (biphenyl, spiranes and alenes),

Chirality dueto helical shape. Chirality of heteroatoms, stereospecific and stereoselective synthesis.

Unit I11:

A) Reaction mechanism: Types of reaction, Types of mechanism, kinetic and thermodynamic control,

Hammond’s postulate, Curtin-Hammett principle, Potential energy diagrams, transition states and
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intermediates, methods of determining mechanisms, trapping of intermediates, checking for
common intermediate, competition and cross-over experiments, isotope effects, Hard and soft acids
and bases.

B) Reaction Kinetics. Reaction co-ordinate diagrams, rate laws and methods of determining
concentration.

C) Effect of Structure on reactivity: Resonance and field effects, Steric effect, quantitative treatment.
The Hammett equation and linear free energy relationship, substituent and reaction constants, Taft
Equation.

D) Aromatic electrophilic substitution: The arenium ion mechanism, orientation and reactivity,
energy profile diagrams. The o/p ratio, ipso attack, orientation in benzene ring with more than one
subgtituent, orientation in another ring system. Friedel-Crafts reaction, Vilsmeir-Hack reaction,
Gatterman-Koch reaction, Pechman reaction, Diazonium coupling, Blanc chloromethylation,
Kolbe-Schmitt reaction

Unit IV:

A) Aliphatic nucleophilic substitution: The Sy1, Sv2, mixed Sy1, Sv2 and SET and Syi mechanisms.
Nucleophilicty, effect of leaving group, ambient nucleophiles and ambient substrates
regiospecificity, substitution at allylic and vinylic carbon atoms, Mitsunobu reaction

B) Concept of neighbouring group participation: Anchimeric assistance with mechanism,
neighboring group participation by © and ¢ bonds, classical and non-classical carbocations,
Intramolecular displacement by hydrogen, oxygen, nitrogen, sulphur and halogen. Alkyl, cycloakyl,
aryl participation, participation in bicyclic system, migratory aptitude.

C) Aromatic Nucleophilic Substitution: A general introduction to different mechanisms of aromatic
nucleophilic substitution SNAr, Syl, benzyne and SRN1 mechanisms, arynes as reaction
intermediate, Reactivity - effect of substrate structure leaving group and attacking nucleophile. The
Von Richter and Smiles rearrangements, Chichibabin amination reaction. Benzyne: Structure,
methods of generations and reactions

Combined References of Organic Chemistry for Semester | and 11:

Advanced Organic Chemistry —Reaction mechanism and structure, Jerry March, John Wiley

Advanced Organic Chemistry -F.A .Carey and R .J.Sunberg, Plenum

A Guidebook to Mechanism in Organic Chemistry-Peter Skyes, Longman

Structure and Mechanism in Organic Chemistry-C.K .Gold, Cornell University Press

Organic Chemistry, R.T .Morrison Boyd .Prentice Hall

Modern Organic Chemistry-H.O .House, Benjamin

N o g s~ w0 Ddhd e

Principal of Organic Chemistry-R.O.C .Norman and J. M. Coxon, Blackie Academic and
Professiona

8. Reaction Mechanism in Organic Chemistry-S.M .Mukharji and S.P .Singh, Macmilan

9. Stereochemistry of Organic Compounds -D .Nasipuri, New Age International

10. Stereochemistry of Organic Compounds -P .S .Kalsi, New Age International

11. Frontier Orbitals and Organic Chemica Reactions-l .Fleming
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12. Orbital Symmetry —R .E .Lehr and A .P .Marchand
13. Reactive Intermediate in Organic Chemistry-N .S .Isaacs
14. Stereochemistry of Carbon Compounds -E .L .Elidl
15. Physical Organic Chemistry-J .Hine
16. Name Reaction in Organic chemistry —Surrey
17. Advanced Organic Chemistry —L .F .Fieser and M .Fieser .
18. Organic Chemistry Vol .1 and Il -l .L .Finar
19. Modern Organic Chemistry -J.D .Robertsand M .C .Caserio
20. The Search for Organic Reaction Pathways )L ongmann(, Peter Skyes
21. Organic Chemistry 5th Edition )McGraw Hill(, S.H .Pine
22. Organic Chemistry )Willard Grant Press Botcon(, John Mcmurry
23. A Textbook of Organic Chemistry -R .K .Bansal New Age International
24. Organic Chemistry, J.Clayden, N .Greeves, S .Warren and P .Wothers, Oxford University Press
25. Organic Chemistry, 4" Edition, G Marc Loudon, Oxford University Press
Weblink to Equivalent MOOC on NPTEL/SWAYAM if relevant:
e Introductory Organic Chemistry |- https.//nptel .ac.in/courses/104106119

e Mechanismsin Organic Chemistry- https.//onlinecourses.nptel.ac.in/noc22 cy42

e Mechanismsin Organic Chemistry: https.//onlinecourses.nptel.ac.in/fnoc20_cy26/preview
e  Stereochemistry- https://nptel .ac.in/courses/104105086
e Stereochemistry and Applications- https.//nptel .ac.in/courses/104106127

e Structure, Stereochemistry and Reactivity of Organic Compounds and Intermediates. A
Problem-solving Approach- https://nptel .ac.in/courses/104105127
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SEMESTER 11
Paper 6
MCH2T06: Analytical Chemistry
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course students will be able to-
1. Select a specific analytical technique based on sample and target analyte
2. Develop analytical ability and critical thinking in selection of statistics and their use in making

inter pretation meaningful and productive.

3. Explain thelogic behind working of indicator used in each type of titration
4. Elaborate interaction of radiation with matter and its application in chemical analysis.
5. Develop spectral methods of analysis for desired analytes.
6. Apply electroanalytical techniques based on conductance and emf measurements.
Unit I:

I ntroduction to analytical chemistry: Types of anaysis-qualitative and quantitative. Classification of
analytical methods- classical and instrumental, basis of their classification with examples. Classification
of analysis based on sample size (macro, semimicro, micro and ultramicro) and constituent type (major,
minor, trace and ultratrace).

Volumetric Calculations: Stoichiometric and substoichiometric volumetric analysis. Concentration
units: Unified atomic mass unit and the mole, Molarity, Normality, Weight and volume percent, Mole
fraction, Formality, etc and their interrelation. Standard solutions. Primary standards and secondary
standards. Numerical problems based on standard solution preparation, titrimetric analysis and
gravimetric analysis. Calculations involved in acid-base, precipitation, redox and complexometric

reactions.

Unit I1: Classical methods of analysis

Volumetric analysis: General principle. Criteria for reactions used in titrationsTheory of indicators.
Typesof titrationswith examples- Acid-base, precipitation, redox and complexometric. Titration curves
for monoprotic and polyprotic acids and bases. Indicators used in various types of titrations. Masking
and demasking agents.

Gravimetric analysis: General principles and conditions of precipitation. Concepts of solubility,
solubility product and precipitation equilibria. Steps involved in gravimetric analysis. Purity of
precipitate: Co-precipitation and post-precipitation. Fractional precipitation. Precipitation from
homogeneous solution. Particle size, crystal growth, colloida state, aging and peptization phenomena.

Ignition of precipitates.

Unit I11: Optical methods of analysis-I
Spectrophotometry and Colorimetry: Principle of colorimetry. Beer’s law, its verification and

deviations. Instrumentation in colorimetry and spectrophotometry (single and double beam). Sensitivity
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and analytical significance of molar extinction coefficient and Amax. Comparison method, calibration
curve method and standard addition method for quantitative estimation. Role of organic ligands in
spectrophotometric analysis of metal ions. Ringbom plot and Sandell’s sensitivity. Photometric
titrations. Determination of pK value of indicator. Simultaneous determination. Composition and
stability constant of complex by Job’s and mole ratio methods. Derivative spectrophotometry.
Numerical problems.

Flame photometry: Principle. Instrumentation and types of burners. Factors affecting flame
photometric determination. Limitations of flame photometry. Interferences in flame photometry.
Applications.

Unit 1V: Electrochemical methods of analysis-|

Conductometry: Concepts of electrical resistance, conductance, resistivity and conductivity. Specific,
molar and equivalent conductance and effect of dilution on them. Measurement of conductance.
Kohlrausch’s law, Applications of conductometry in determination of dissociation constant, solubility
product. Conductometric titrations. High frequency titrations. Numerical problems.

Potentiometry: Circuit diagram of simple potentiometer. Indicator electrodes: hydrogen el ectrode,
quinhydrone electrode, antimony electrode and glass electrode. Reference electrodes: Calomel
electrode and Ag/AgCl electrode. Theory of potentiometric titrations. Nernst equation, standard
electrode potential, Determination of cell potential, n, Kt and K. pH titrations. Buffers and buffer
capacity. pH of buffer mixtures based on Henderson-Hassel bal ch equation and calcul ations.

References

1. Quantitative analysis: Day and Underwood (Prentice-Hall of India)

2. Voge’s Text Book of Quantitative Inorganic Analysis-Bassett, Denney, Jeffery and Mendham
(ELBS)

Analytical Chemistry: Gary D. Christian (Wiley India).

Instrumental Methods of Analysis: Willard, Merrit, Dean, Settle (CBS Publishers, Delhi, 1986)
Sample Pre-treatment and Separation: R. Anderson (John Wiley and Sons)

Stoichiometry: B.l.Bhatt and S.M. Vora, 2™ Edition (Tata Mc-Graw Hill publication)
Instrumental Methods of Chemical Anaysis: Braun (Tata McGraw-Hill)

Advanced Analytical Chemistry: Meites and Thomas (McGraw-Hill)

Instrumental Methods of Analysis: G. Chatwal and S. Anand (Himalaya Publishing House)

10. Analytical Chemistry: Problemsand Solution- S. M. Khopkar (New Age International Publication)
11. Basic Conceptsin Analytical Chemistry: S. M. Khopkar (New Age International Publication)
12. Advance Analytical Chemistry: Meites and Thomas: (Mc Graw Hill)

13. An Introduction to Separation Science: L. R. Shyder and C. H. Harvath (Wiley Interscience)
14. Fundamental of Analytical Chemistry: S. A. Skoog and D. W. West

15. Instrumental Methods of Chemical Analysis: G. W. Ewing

16. Polarography: Koltoff and Ligane

17. Electroanalytical Chemistry: Sane and Joshi (Quest Publications)

Web link for related NPTEL cour ses

Analytical Chemistry: https://nptel.ac.in/courses/104105084

© o N AW
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SEMESTER 11
Paper 7 (Elective)
MCH2TO07: (a) Solid state and organometallic chemistry
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course, student would be able to

1. Understand the structures of various types of solids.
Establish structure-property correlation in solids.
unravel and interpret the structural aspects of metal clusters.
Explain structures and applications of organotransition compounds,

predict the mechanism of complex reactions.

© 0 » W N

establish the thermodynamic and kinetic stability of reactants and products in complex
reactions.

Unit |

Solid State Chemistry: lonic Crystals and their structures, radius ratio rule, effect of polarization on
crystals. Covaent structure type: Sphalerite and Wurtzite. Geometry of simple crystal AB type: NaCl,
CsCl and NiAs. AB: type: Fluorite, antifluorites, Rutile structures. Li>O, Na:O, CdCl,, Cdl. structures.
Ternary Compounds ABO:s type: Perovskite, Barium titanate, lead titanate, CaTiOs, Tolerance factor,
charge neutrality and deviation structures FeTiOs.

Solids of AB,Os type: Normal and inverse,2-3 and 4-2 spindl, packing of oxygen in tetrahedral and
octahedral sites, sites occupancy number of sites surrounding each oxygen, application of charge
neutrality principles, site preferencesin spinel, distorted spinel. Hausmannite (Jahn-Teller distortions),
Factors causing distortion in spinel.

Unit — 11

(A) Metal — Ligand Bonding in Transition Metal Complexes. Recapulization of Crystal Field
Theory, Application of CFT to Tetragonal, square-planer, Trigonal bipyramidal complexes, Jahn-Teller
effect, Nephelauxetic effect, Limitations of crystal field theory.

(B) Magnetic Properties of Transition Metal complexes: Abnorma magnetic properties, orbital
contributions and quenching of orbital angular momentum, spin-orbit coupling. Magnetic moment,
electronic spectra and structure of tetrahalocobalt (11) complexes, tetrahedral and octahedral Ni(ll)

complexes. High spin-low spins crossover.

Unit 111

Reaction mechanism of Transition Metal Complexes-I1: Substitution reaction in square planar
complexes: the trans effect, cis effect, steric effect, solvent effect, effect of leaving group, effect of
charge, effect of nucleophile, effect of temperature. Trans effect theories, uses of trans-effect,
mechanism of substitution reactionsin Pt(11) complexes. Electron transfer reactions. Types of electron
transfer reactions, conditions of electron transfer, and mechanism of one-electron transfer reactions,

outer sphere and inner sphere mechanisms, two electron transfer reactions complimentary and non-
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compli

mentary reactions. Tunneling effect, cross-reaction, Marcus-Hush theory, bridged activated

mechanism.

Unit-1V

Organ

otransition Metal Chemistry: Alkyls and Aryls of Transition Metals: Types, routes of

synthesis, stability and decomposition pathways of alkyls and aryls of transition metals. Organocopper

in Organic synthesis. Compounds of Transition Metal —Carbon Multiple bonds. Alkylidenes,

alkylidynes, low vaent carbenes and carbynes-synthesis, nature of bond, structural characteristics,

nucleo

philic and e ectrophilic reactions on ligands, role inorganic synthesis.

References

1.
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J.E.Huheey: Inorganic Chemistry

F.A.Cottonand G. Wilkinson: Advanced Inorganic Chemistry 3rd, 5th and 6th Editions.

A.F. Willims: Theoretica Approach in inorganic chemistry.

Mannas Chanda: Atomic Structure and chemical Bonding

L. E. Orgd: An Introduction To transition metal chemistry, Ligand field theory, 2nd Edition.
J. J. Logowski: Modern Inorganic Chemistry

B.Durrant and P.J.Durrant: Advanced Inorganic Chemistry

JC. Bailar: Chemistry of coordination compounds.

W. L. Jolly: Modern Inorganic ChemistryJones: Elementry Coordination chemistry.

. B. N. Figgis: Introduction to Ligand field.
. M.C.Day and J.Selbin: Therotica Inorganic Chemistry.

. J. Lewin and Wilkins: Modern Co-ordination chemistry.

. Purcell and Kotz: Inorganic Chemistry.

. D. Banerjea: Co-ordination chemistry, Tata Mc. Graw. Pub.

. A.F. Wéells: Structural inorganic chemistry, 5th Edition, Oxford.

. S. G. Davies: Organotransition metal chemistry applications to organic synthesis.

. R. C. Meéhrotra: Organometallic chemistry Tata McGraw Hill. Pub.

. G. S. Manku: Thereotical priciples of inorganic chemistry

. A. B. P. Lever: Inorganic electronic spectroscopy.

. R.H.Crabtree:The Organometalic chemistry of Transition metals, John Wiley.

. D.N.Styanaryan:Electronic Absorption Spectroscopy and related techniques, University Press.
. R. S. Drago: Physical methods in inorganic chemistry

. F.Basolo andG.Pearson: Inorganic Reaction Mechanism

. Organometallics Il and | complexes with transition metal - carbon bonds: Manfred Bochmann-
. Oxford Press.

. Advanced Inorganic Chemistry Vol | and Il — Satyaprakash, Tuli, Bassu and Madan- S Chand.
. A.E.Martdl; Coordination Chemistry-Vollandll,VNR.
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SEMESTER ||
Paper 7 (Elective)
MCH2TO07: (b) Organic Reaction M echanism
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course studentswill be able to
1. Predict the orientation and stereochemistry of the product of addition and elimination reaction
2. Apply enolate chemistry to achieve molecular complexity
3. Design organic reactionsin order to achieve the required product(s)
4. Formulate green chemistry synthesisto increase atom economy
5. Application of free radicalsin functional group transformation
Unit-I
A) Addition to carbon-carbon multiple bond: Mechanistic and stereochemical aspects of addition
reaction involving electrophiles, nucleophiles and free radicals, regio and chemoselectivity,
Orientation and stereochemistry of common reactions, Addition to cyclopropanes, Hydrogenation
of double bond and triple bonds. Hydrogenation of aromatic rings, hydroboration-oxidation,
epoxidation, Michael addition
B) Elimination reactions: The E1, E2 and E1ICB mechanisms, Stereochemistry of E2 elimination,
Orientation of the double bond, Saytzeff and Hoffman’s rule, Effect of substrate structure, attacking
base, leaving group and medium, Mechanism and orientation in pyrolytic elimination involving
selenium oxide, Cope and Chugaev elimination
Unit 11:
Addition to carbon-hetero atom multiple bond: lonization of carbon hydrogen bond and prototopy,
Base and acid catalysed halogenation of ketones, keto-enal equilibria, structure and rate in enolisation,
concerted and carbanion mechanism for tautomerism, geometry of carbanions, kinetic and
thermodynamic control in the generation of enolates, Mechanism of metal hydride reduction of
saturated and unsaturated carbonyl compounds, acids, esters, and nitriles, Wittig reaction, Mechanisms
and synthetic applications of condensation reactions involving enolates- Aldol, Knoevengel, Claisen,
Mannich, Benzoin, Perkin, Stobbe reaction, Robinson annulation, Hydrolysis of esters and amide,
Baylis-Hillman reactions, Ugi and Passerini reaction.
Unit I11:
Free radical reactions: Generation of free radicals, Type of free radica reactions, free radical
substitution, mechanism at an aromatic and aliphatic substrate, reactivity at a bridgehead position. The
reactivity and selectivity principle of halogenation at an akyl carbon, alylic carbon (NBS),
hydroxylation at an aromatic carbon by means of Fenton’s reagent. Auto-oxidation, chlorosulphonation
(Reed Reaction) Coupling of alkynes and arylation of aromatic compounds by diazonium salts,
Sandmeyer reaction, Hunsdiecker reaction, Barton reaction, Hoffmann-Loefler-Freytag reaction,
McMurry coupling, Samarium(I1) iodide reagents for functiona group transformations and C-C bond

formation.
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Applications of tributytin hydride: Reduction of halides, acohols and acids, addition to carbon-carbon
double bond, cyclization of free radical intermediates, tandem radical cyclization reactions,
fragmentation reactions

Unit IV

Molecular rearrangements: Definition and classification. Mechanism, stereochemistry and synthetic
applications of Pinacol-Pinacolone, Wagner- Meerwein, Tiffenev—Demjnov ring expansion, Arndt-
Eistert synthesis, Dienone-phenol rearrangement, rearrangement due to electron deficient nitrogen:
Hofmann, Lossen, Curtius, Schmidt and Beckmann rearrangements, Baeyer-Villiger oxidation, Dakin
oxidation, [1,2]-Wittig rearrangement, Base catal ysed rearrangements. Benzilic acid, Favourski, Neber,
Somml ett-Hauser and Smiles rearrangement, Stevens rearrangement

Fragmentation reactions. Electron push and pull requirement, Beckmann fragmentation,

Eschenmoser fragmentation, Alicyclic-Grobb rearrangement

Weblink to Equivalent MOOC on SWAYAM if relevant:
e Essentials of Oxidation, Reduction and C-C Bond Formation. Application in Organic
Synthesis- https.//nptel.ac.in/courses/104101127
e Principles of Organic Synthesis- https.//nptel.ac.in/courses/104103110

e Introductory Organic Chemistry |1- https://onlinecourses.nptel.ac.in/noc21 cy46/preview
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SEMESTER 11
Paper 7 (Elective)
MCH2TO07: (c) Quantum, Statistical and Nuclear Chemistry
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course studentswill be able to
1. Understand, the concept of statistical thermodynamics and their uses.
Under stand the quantum mechanical applicationsin actual practice and in spectroscopy
Under stand the thermodynamics of real processes

Understand the distribution laws and their applications

o > DN

Under stand the fundamental s of Nuclear sciences

UNIT I: QUANTUM MECHANICS- 11

Approximate methods, variation principle, itsapplicationin Linear and non-linear functions, MO theory
applied to H2" molecule and H, molecule (calculation of energy), Introduction to perturbation theory
(First order correction to wave function and energy), Application to He atom.

Electronic structure of atoms: Russel Sanders terms and coupling schemes, term separation energies of
the p" configuration, term separation energies for d” configuration, magnetic effects: spin orbit coupling
and Zeeman splitting.

Hybridization, hybrid orbitalsin terms of wave functions of s and p orbitals, sp and sp? hybridizations,
Simple Hiickel theory applied to: ethylene, butadiene and cyclobutadiene.

UNIT Il :STATISTICAL THERMODYNAMICS

Statistical thermodynamics :Lagrange’s Method of Undetermined Multipliers )Conditional
Maximization(, Stirling Approximation, Concept of Distribution, Thermodynamic Probability and most
probable distribution, Maxwell Boltzmann, Bose Einestein, Fermi Dirac statistics, comparison between
three statistics.

Partition function, Translational partition function, Rotational partition function, Vibrational partition

function, Electronic partition function, Applications of partition functions, Numerical.

UNIT [l :STATISTICAL MECHANICS OF ENSEMBLES AND NON-EQUILIBRIUM
THERMODYNAMICS

Atomic and Molecular quantum levels, Significance of Boltzmann Distribution law, partition Functions
and ensembl es, ensemble averaging, postulates of ensemble averaging, canonical, grand canonical and
micro canonical ensembles, corresponding distribution laws using Lagranges method of undetermined
multipliers Ortho and para hydrogen, principle of equipartition of energy, calculation of average
energy.

Nonequilibrium Thermodynamics : Conservation of mass and energy in time dependent closed and open
systems, Thermodynamic criteria of irreversibility, rate of entropy production and entropy exchange in

irreversible processes .The generation of the concept of Chemical Affinity and the extent of
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advancement of chemical reactions, Thermodynamic constraints on the signs of chemical affinity and

the velocity of chemical reaction, application to any one coupled reaction.

UNIT IV :NUCLEAR CHEMISTRY

Introduction, radioactive decay and equilibrium, thermonuclear reactions, photonuclear reactions,
Radiometric titration, isotopic dilution analysis, NAA.

Nuclear models: Fermi gas model, shell model, liquid drop model, application of liquid drop models
semiempirical mass equation.

Counters: proportional counter, GM counter, scintillation counter, ionization chamber counter.

References

1) IraN .Levine, Quantum Chemistry, 5th edition )2000(, Pearson educ., Inc.New Delhi

2) A. K. Chandra, Introductory Quantum Chemistry, 4th edition )1994(, Tata Mc-graw Hill, New
Delhi.

3) M.W. Hanna, “Quantum Mechanicsin Chemistry”, Benjamin

4) L .Pualing and E .B .Wilson, Introduction to Quantum Mechanics with Applicationsto Chemistry,
McGraw Hill, New York )1935.(

5) R.K .Prasad, Quantum Chemistry, New Age International, Delhi .

6) R .K .Prasad, Quantum Chemistry through problems and solutions, New Age International, New
Delhi, 2009.

7) B .C .Reed, Quantum Mechanics, Jones and Bartlett, New Delhi, 2010.

8) R.P.Rastogi and R.R.Mishra, AnIntroduction to Chemical Thermodynamics, Vikas Publication,
Gorakhpur, 2010.

9) P.W .Atkins’and D .Paula, Physical Chemistry, 8 Edition, Oxford University Press, 2010.

10) G.K .Vemulapali, Physical Chemistry, Prentice —Hall of India, 1997.

11) S.Glasstone, An Introduction to Electrochemistry, East-West Press Pvt .Ltd., New Delhi, 2004.

12) H.K .Moudgil, Text Book of Physical Chemistry, Pretice Hall of India, New Dehi, 2010.

13) S.O.PRilla, Solid State Physics, New Age International, New Delhi, 2102.

14) N .B.Hanny, Treatiesin Solid State Chemistry,

15) M .C.Day and J Selbin, Theoretical Inorganic Chemistry, Reinhold Pub .Corp., New Y ork,

16) | Prigogine and R .Defay, Chemical Thermodynamics, Longmans, London, 1954.

17) S .R .DeGroot and P .Mazoor, Non-Equilibrium Thermodynamics, North-Holland Co.,
Amsterdam, 19609.

18) G.Lebon, D .Jou and Casa Vazquez, Understanding Non-equilibrium Thermodynamics, Springer,
2008.

19) I.Prigoggine, “An Introduction to Thermodynamics of Irreversible Processes, ”Wiley-
Interscience.

20) R.P.Rastogi, Introduction to Non-equilibrium Physical Chemistry, Elsevier, Amsterdam, 2008.

21) G.A .Somorjai, Introduction to Surface Chemistry and Catalysis, Wiley, 2010.
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22) M .C.Gupta, Statistical Thermodynamics, New Age International.
23) K .Huang, Statistical Mechanics, Wiley, New Delhi, 2003.
24) Andrew Maczek, Statistical Thermodynamics, Oxford University Press Inc., New Y ork )1998.(

25)
26)
27)
28)
29)

30)

32)

C.N. Rao .Nuclear Chemistry

B .G .Harvey, Introduction to Nuclear Physics and Chemistry, Prentice Hall, Inc) .1969.(
H.J.Arnikar, Essentials of Nuclear Chemistry, 4th Edition )1995(, Widly-Eastern Ltd., New Delhi.
L .E .Smart and E .A .Maoore, Solid State Chemistry-An Introduction, CRC Tylor and Fransis,
2005.

D .D .Sood, A .V .R .Reddy, Fundamentals of Radiochemistry, Indian Association of Nuclear
Chemists and Allied Scientists, 2007.

C .N .R .Rao and Gopalakrishnan, “New Directions in Solid State Chemistry” Second Edition,

Cambridge University Press.
31) Anthony R West, “Solid State Chemistry and its Applications Wiley India Edition.

C .Kaidasand M .V .Sangaranarayana, Non-Equilibrium Thermodynamics.

NPTEL sourcesweblinks:

Quantum Chemistry: https.//archive.nptel .ac.in/courses/104/105/104105128/
https://www.youtube.com/watch?/=InNx7cY EQDI

https://onlinecourses.nptd.ac.infnoc22 cy02/preview

For statistical Thermodynamics: https://onlinecourses.nptel .ac.in/noc23 me69/preview
https://nptel .ac.in/courses/104103112

For Nuclear Chemistry: https.//onlinecourses.nptel.ac.inf/noc23_cy21/preview

https://www.youtube.com/watch/=iMhDY arsfl|
https://archive.nptel .ac.in/courses/112/103/112103243/
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SEMESTER 11
Paper 7 (Elective)
MCH2TO07: (d) Instrumental Methods of Analysis
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course students will be ableto -
1. Understand the importance of sampling and sample treatment.
Select appropriate sampling technique based on sample and target analyte.
Explain principle and instrumentation involved in AAS

Deduce the necessity to remove interferences in AAS and methods involved .

o > DN

Select proper technique among the available techniques.

6. Formulate experiments based on optical and el ectroanalytical techniques.
Unit-1:
Sampling and sampletreatment: Criteriafor representative sample. Techniques of sampling of gases
(ambient air and exhaust gases), liquids (water and milk samples), solids (soil and coal samples) and
particulates. Hazards in sampling. Safety aspects in handling hazardous chemicals. Sample dissolution
methods for elemental analysis. Dry and wet ashing, acid digestion, fusion processes and dissol ution of
organic samples.
Detection and quantification: Concepts and difference between sensitivity, limit of detection and limit
of quantification, role of noise in determination of detection limit of analytical techniques. Methods of
guantification: Absolute method, comparison method, calibration curve method, standard addition
method and internal standard method.

Unit-11: Atomic absorption spectroscopy

Principle. Atomic energy levels. Grotrian diagrams. Population of energy levels. Instrumentation.
Sources: Hollow cathode lamp and eectrodeless discharge lamp, factors affecting spectral width.
Atomizers: Flame atomizers, graphite rod and graphite furnace. Cold vapour and hydride generation
techniques. Factors affecting atomization efficiency, flame profile. Monochromators and detectors.
Beam modulation. Detection limit and sensitivity. Interferences and their removal. Comparison of AAS

and flame emission spectrometry. Applications of AAS.

Unit-l11: Polar ography and amperometry

Polarography: Principle of DC polarography. Instrumentation in polarography. Advantages and
limitations of DME. Types of currents- residual current, migration current, diffusion current, limiting
current, adsorption current, kinetic current and catalytic current. llkovic equation-diffusion current
constant and capillary characteristics. Derivation of equation of polarographic wave and haf wave
potential. Experimental determination of half wave potential. Reversible, quasi reversible and
irreversible electrode reactions. Polarographic maxima and maximum suppressor. Oxygen interference
and deaeration. Introduction to pulse, ac. and oscillographic techniques and their advantages.

Applications of polarography in determination of dissolved oxygen, metal ion quantification and
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speciation, simultaneous determination of metal ions, analysis of organic compounds. Limitations of

polarography.
Amperometric titrations: Principle, types and applicationsin analytical chemistry.

Unit-1V: Miscellaneous techniques

Fluorometry and phosphorimetry: Principles of fluorescence and phosphorescence. Jablonski
diagram. Concentration dependence of fluorescence intensity. Fluorescence quenching.
Instrumentation. Applications.

Nephelometry and turbidimetry: Principle, instrumentation and applications.

Photoacoustic spectroscopy: Theory. Instrumentation. Advantages over absorption spectroscopy.

Chemical and surface applications of PAS.

References

1. Quantitative analysis: Day and Underwood (Prentice-Hall of India)

2. Voge'’s Text Book of Quantitative Inorganic Analysis-Bassett, Denney, Jeffery and Mendham
(ELBS)

3. Analytical Chemistry: Gary D. Christian (Wiley India).

4. Instrumental Methods of Analysis: Willard, Merrit, Dean, Settle (CBS Publishers, Delhi, 1986)

5. Sample Pre-treatment and Separation: R. Anderson (John Wiley and Sons)

6. Stoichiometry: B.l.Bhatt and SM. Vora, 2" Edition (Tata Mc-Graw Hill publication)

7. Instrumental Methods of Chemical Anaysis: Braun (Tata McGraw-Hill)

8. Advanced Analytical Chemistry: Meites and Thomas (McGraw-Hill)

9. Instrumenta Methods of Analysis: G. Chatwal and S. Anand (Himalaya Publishing House)

10. Analytical Chemistry: Problemsand Solution- S. M. Khopkar (New Age International Publication)

11. Basic Conceptsin Anaytical Chemistry: S. M. Khopkar (New Age International Publication)

12. Advance Analytical Chemistry: Meites and Thomas: (Mc Graw Hill)

13. AnIntroduction to Separation Science: L. R. Shyder and C. H. Harvath (Wiley Interscience)

14. Fundamental of Analytical Chemistry: S. A. Skoog and D. W. West

15. Instrumenta Methods of Chemica Analysis: G. W. Ewing

16. Polarography: Koltoff and Ligane

17. Electroanalytical Chemistry: Sane and Joshi (Quest Publications)

Web link for related NPTEL courses
e Analytica Chemistry: https://nptel.ac.in/courses/104105084
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SEMESTER ||
Practical 3
MCH2P03: On Job Training/Field Project

120 h (8 h per week) 100 Marks
Onjobtraining or aField Projectisaskill based practical program. It hasto be carried out in accordance

Annexure |11 of General Guidelinesfor M.Sc. program.

1.

2.
3.

Every student admitted to M.Sc. Second Semester is compulsorily required to undergo this course
bearing 4 credits.

During second semester, al students will have to undergo OJT/Internship/FP of 120 Hours.

Each student will be required to submit a detailed report to the Department/ College/ Institute for
the work undertaken during this period within 7 days of completion of the training following
which the evaluation and assessment for OJT/Internship/FP will be done by the college/institute
concerned. The Report submitted must be according to the Learning outcomes and in tune with the
rubric for evaluation.

College/Ingtitute is required to assign Supervisor/Mentor to students for OJT/Internship/FP who will
guide the students in attaining the outcomes of this course.

The Internal Examiner and External Examiner shal jointly evaluate the report submitted by the
student and her/his seminar and shall immediately submit the evaluation report in the prescribed
format provided along with.
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SEMESTER ||
Practical 4
MCH2P04: Organic Chemistry

6 h per week 100 Marks
Course Outcomes:. At the end of the course students would be able to

1
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Handling of the hazardous chemicals by safely
Predict and analysis of the major and minor products of a variety of organic reactions
Monitoring of the chemical reactions
Calculation of yield, percentage yield of the chemical reactions
Under stand the concept of Qualitative analysis
Organic preparations: Student is expected to carry out minimum of 7-10 single stage preparation
and 3-4 two stage organic preparation from the following lists (Total 10 preparations). During
preparation of organic compounds, the techniques such as crystallization, ditillation, solvent
extraction, TLC and column chromatography should be demonstrated.
Oxidation :Adipic acid by chromic acid oxidation of cyclohexanol.
Benzophenone — benzhydrol
Aldol condensation :Dibenzal acetone from benzaldehyde .
Sandmeyer reaction :p -chlorotoluene from p-toluidine
Cannizzaro reaction
Friedel Crafts Reaction :3-Benzoyl propionic acid from succinic anhydride and benzene.
Benzoin — 2,4,5-triphenyl imidizole
Sucrose — Oxalic acid

. Methyl acetoacetate — 5-methyl-isoxazol-3-ol

. Ethyl acetoacetate — 4-aryl-6-methyl-3,4-dihydro-2)1H-(pyrimidinone ester

. Ethyl acetoacetate — Diethyl 1,4-dihydro-2,6-dimethyl-4-phenyl pyridine-3,5-dicarboxylate
. Dye preparation :Sulphanilic acid — Methyl orange

. Dye preparation :p-nitroaniline — p-red

. Acetanilide — p-nitroacetanilide —p-nitroaniline

. Aniline — 2,4,6-tribromo aniline — 2,4,6-tribromoacetanilide

. Nitrobenzene —m-dinitrobenzene —m-nitroaniline

. toluene — p-nitrotoluene —p-nitrobenzoic acid

. Glycine — Benzoyl glycine — 4-benzilidene-2-phenyl oxazole

. Benzaldehyde — chalcone — chalcone dibromide

Any other suitable preparation of organic molecules depending on availability of chemicals

B) Qualitative Analysis :Separation, purification and identification of the mixture of two organic

compounds )binary mixture with two solid, one solid one liquid and two liquids (using chemical

methods or physical techniques. Minimum 6-10 mixturesto be analyzed.
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2) Text book of practical organic chemistry —by Vogel

3) The synthesis, identification of organic compounds —Ralph L. Shriner, Christine K.F. Hermann,
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SEMESTER 11
Practical 5
MCHZ2P05: Analytical Chemistry
6 h per week 100 Marks

Course Outcomes: At the end of the course, student will be able to
1. Carry out calibration of glassware available in the [aboratory.
2. Analyze the data obtained through experiments using statistical analysis parameters.
3. Estimate quantitatively analyte present in different samples using classical and instrumental

methods of analysis.

Design experiments based on classical and instrumental techniques.

Under stand the principles involved in visual and instrumental volumetric techniques.

Formul ate experiments based on optical and electroanalytical techniques.
Section (A): Classical methods and separ ation techniques:
Calibration, validation and computers
1. Cdlibration of pipette and burette.
2. Statistical analysisof data.
3. Useof MS-Excdl in statistical analysis of data and curve fitting.
Volumetry
1. Determination of NaxCOsin washing soda.
2. Determination of NaOH and N&:COs in amixture.
3. Estimation of nickel in given solution by direct complexometric titration with EDTA using
bromopyrogallol red.
Estimation of nickel in given solution by complexometric back-titration with EDTA.
Estimation of chloride in given solution by Mohr’stitration.

Estimation of chloride in given solution by Volhard’s titration.

N o s

Determination of volume strength of commercial hydrogen peroxide by redox titration with
KMnO..

Estimation of phenol/ aniline by bromination method.

®©

Estimation of glucose.
10. Estimation of acetone.
11. Estimation of formaldehyde.
12. Estimation of Mnin the presence of Fe using masking phenomenon (ferromanganese aloy).
Gravimetry
1. Estimation of barium as barium sulphate.
2. Estimation of calcium as calcium oxalate/ calcium carbonate/ calcium oxide.
Separ ation techniques
1. Qualitative separation of metal ions by paper chromatography for 2/3 components.
2. Determination of ion-exchange capacity of resin.

3. Separation of ions by ion exchange.
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Section (B): Instrumental techniques: Electroanalytical techniques
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8.
9.

Analysis of commercial vinegar by conductometric titration.

Estimation of phenol by conductometric titration with NaOH.

Determination of strength of HCI and CH3zCOOH in a mixture conductometrically.
Determination of strength of HCl and oxalic acid in amixture conductometrically.

Determination of strength of oxalic acid and CH3;COOH in a mixture conductometrically.
Determination of degree of dissociation and dissociation constant of acetic acid
conductometrically.

Estimation of phenol in dilute solution by conductometric titration with NaOH.

Determination of strength of HCI and CH3COOH individually and in amixture potentiometrically.
Determination of Fe(ll) by potentiometric titration with K2Cr2O7,

10. Determination of three dissociation constants of H3PO,4 by pH-metric/ potentiometric titration.
Optical methods

1.
2.
3.

Determination of pK of indicator by colorimetry.

To estimate the amount of NH4Cl colorimetrically using Nesseler’s Reagent.

To study the complex formation between Fe(l11) and salicylic acid and find the formulaand stability
constant of the complex colorimetrically (Job’s method).

To determine the dissociation constant of phenol phthalein colorimetrically.

Estimation of iron in wastewater sample using 1,10-phenanthroline.

References

Quantitative analysis: Day and Underwood (Prentice-Hall of India)

Vogel’s Text Book of Quantitative Inorganic Analysis-Bassett, Denney, Jeffery and Mendham
(ELBS)

Analytical Chemistry: Gary D. Christian (Wiley India).

Experiments and calculations in Engineering Chemistry- S. S. Dara (S. Chand and Co.)
Experiments in Chemistry-D. V. Jahagirdar (Himalaya)
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SEMESTER 111
Paper 8
MCH3T08: Spectroscopy-I

60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course, student will be able to

1. Understand the symmetry properties of molecules

2. Interpret the structure of simple organic molecules using mass spectrometry
3. Corréate the presence of functional groups with IR frequencies
4

Apply the IR and Raman spectroscopy to simple molecules

Unit - |: Symmetry properties of molecules and group theory:

Symmetry elements and symmetry operations. Properties of group. Point groups and Schoenflies

symbols. Symmetry operations as a group. Matrix representations of groups. Multiplication table for

Cw, Cs and Can. Reducible and irreducible representations. Similarity transformation. Classes of

symmetry operations. Great Orthogonality Theorem. Derivation of character tables for H,O and NH3

using Great Orthogonality Theorem. Application of character tablesin selection rules of IR, Raman and

Electronic spectroscopy.

Unit - 11:

A] Mass spectrometry: Theory, ion production(El, Cl, FD, FAB), ion analysis, ion abundance,
isotopic contribution, Nitrogen-rule, types of fission processes, high resol ution mass spectrometry,
metastable peak, molecular ion peak, McLafferty rearrangement, mass spectra fragmentation of
organic compounds al kanes, alkenes, alkynes, alcohols, amines, amides, acids, aldehydes, ketones,
halides, Structure determination of organic molecules by mass spectrometry, problem based on
mass spectral data

B] Madssbauer spectroscopy: Basic principle, experimental techniques, recoil emission and
absorption, source, absorber, isomer shift, quadrupole interaction, magnetic hyperfine interaction,
applications in determining electronic structure, molecular structure, crystal symmetry, magnetic
structure, surface studies, biological applications.

Unit - I11:

A] Microwave spectroscopy: Classification of molecules on the basis of M.I., rigid and non-rigid
rotor, effect of isotopic subgtitution on transition frequencies, stark effect, microwave
spectrometer, application in deriving: molecular structure, dipole moment, atomic mass and
nuclear quadrupole moment.

B] ESR spectroscopy: Introduction, principle of ESR, ESR spectrometer, hyperfine coupling, zero
field splitting, factors affecting g values, Kramer’s degeneracy, application of ESR spectra to
study free radicals like hydrogen, methyl radical, 1,4-semibenzoquinone, naphthalene, transition

metal complexes, biological systems.
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Unit IV:

Al

Infrared spectroscopy: Diatomic molecules: Molecules as harmonic oscillator, Morse potential
energy function, vibrational spectrum, fundamental vibrational frequencies. Force constant, zero
point energy, isotope effect. The Anharmonic oscillator, the interactions of rotations and
vibrations. P,Q,R branches, vibration of polyatomic molecules, selection rules, norma modes of
vibration, group frequencies, overtone and combination frequencies. Structure determination of

organic molecules by IR spectroscopy, problem based on IR spectral data

B] Raman Spectroscopy: Rayleigh scattering. Raman Scattering, classical and quantum theories of
Raman effect. Rotational Raman Spectra for linear and symmetric top molecules. Vibrational
Raman Spectra, rotational fine structure. Selection rules, coherent anti-Stokes Raman
spectroscopy, Structure determination from Raman and Infra-red spectroscopy.

References

1 Spectroscopic identification of organic compound-RM Silverstein, GC Basder and TC Morril,

John Wiley

2. Introduction to NMR spectroscopy-R. J. Abraham, J. Fisher and P Loftus Wiley

3. Application of Spectroscopy to Organic Compound-J. R. Dyer, Printice Hall

4, Organic Spectroscopy-William Kemp, ELBS with McMillan

5. Spectroscopy of Organic Molecule-PS Kalsi, Wiley, Esterna, New Delhi

6. Practical NMR Spectroscopy-ML Martin, JJ Delpench, and DJ Martyin

7. Spectroscopic Methods in Organic Chemistry-DH Willson, | Fleming

8. Fundamentals of Molecular Spectroscopy-CN Banwell

9. Spectroscopy in Inorganic Chemistry-CNR Rao and JR Ferraro

10.  Photoelectron Spectroscopy-Baber and Betteridge

11.  Electron Spin Resonance Spectroscopy-J Wertz and JR Bolten

12. NMR -Basic Principle and Application-H Guntur

13. Interpretation of NMR spectra-Roy H Bible

14. Interpretation of IR spectra-NB Coulthop

15.  Electron Spin Resonance Theory and Applications-W Gordy

16. Mass Spectrometry Organic Chemical Applications, JH Banyon
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SEMESTER 111
Paper 9
MCH3T09: Advanced Organic Chemistry-I
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course students would be able to
1. Identify a pericyclic reaction and categorize it as a cycloaddition, a group transfer reaction, a
sigmatropic rearrangement, or an electrocyclic reaction,
2. Apply frontier molecular orbital (FMO) theory to rationalize selectivity and reactivity aspects of
pericyclic reactions.
3. Understand the reaction mechanism of various common reagents employed in organic synthesis
4. Understand the reactivity of sulphur, silicon and phosphorous elements.
5. Apply pericyclic reactions for the synthesis of complex organic molecules
Unit | Pericyclic Reactions
Molecular orbital symmetry, Frontier orbitals of ethylene, 1,3-butadiene, 1,3,5-hexatriene, allyl system,
classification of pericyclic reaction. FMO approach, Woodward-Hoffman correlation diagram method
and Perturbation of Molecular Orbital (PMO) approach of pericyclic reaction under thermal and
photochemical conditions Electrocyclic reactions, conrotatary and disrotatary motion for 4n and (4n+2)
systems, Cycloaddition reaction with more emphasis on [2+2] and [4+2], Cycloaddition of ketenes,
Secondary effects in [4+2] cycloaddition. Stereochemical effects and effect of substituents on rate of
cycloaddition reaction, Diels-Alder reaction, 1,3-dipolar cycloaddition and chelotropic reaction.
Sigmotropic rearrangement, suprafacial, and antarafacial shift involving carbon moieties, retention and
inversion of configuration, [3,3] and [5,5] sigmotropic rearrangements, Claisen, Cope, Sommelet-
Hauser rearrangements, Ene reaction
Unit I1: Oxidation
Oxidation of alkanes, aromatic hydrocarbons and alkenes, Dehydrogenation with S, Se, Fremy’s salt,
DDQ, chloranil, Oxidation with SeO,, Epoxidation of olefins, application of epoxides, Sharpless
asymmetric epoxidation, Dihydroxylation of olefins using KMnQO,, OsOs, Woodward and Prevost
dihydroxylation, Oxidative cleavage of olefins, Ozonolysis, Etard Reaction
Oxidation of acohols: Chromium reagents, pyridinium chlorochromate (PCC), pyridinium dichromate
(PDC), Collin and Jones reagent, Combination of DMSO with DCC, (COCl);, NCS, SOs; and
(CH3CO)20 for oxidation of alcohols, Oxidation with MnO., Oppenauer oxidation, CAN, Tetrapropyl
ammonium peruthenate, Fetizon’s reagent, Chemistry and synthetic applications of Pb(OAc)4, Dess-
Martin periodane, IBX and related hypervaent iodine based oxidations
Conversion of ketones to a, B-unsaturated ketones and a-hydroxy ketones, Baeyer-Villiger oxidation,
Dakin oxidation, Tamao-Fleming Oxidation, Oxidations with Dimethyl dioxirane (DMDO) and 2-

sulfonyloxaziridines and chiral version
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Unit 111: Reduction

Catalytic heterogeneous and homogeneous hydrogenation, Hydrogenation of alkenes, alkynes and
arenes, Selectivity of reduction, Mechanism and stereochemistry of reduction, Raney Ni-catalyst, Adam
catalyst, Lindlar catalyst, Wilkinson catalyst

Reduction by dissolving metals, Reduction of carbonyl compounds, conjugated systems, aromatic
compounds and akynes. Birch reduction, Hydrogenolysis

Reduction by hydride transfer reagents, M eerwein-Pondorff-Verley reduction, Reduction with LiAIH4
and NaBHy., stereochemical aspects of hydride addition, Derivatives of LiAIH, and NaBH., Selectivity
issues, Diisobutylaluminium hydride (DIBAL-H), Sodium cyanoborohydride, Reduction with boranes
and derivatives Reduction of carbonyl group to methylene, Reduction with diimide and trialkylsilanes
Unit IV: Chemistry of P, S, Si, and Boron compounds

1) Phosphours and sul phur ylide: Preparation and their synthetic application along with stereochemistry
2) Umpolung concept: Dipole inversion, generation of acyl anion, use of 1,3-dithiane,
ethylmethylthiomethylsulphoxide, bis-phenylthiomethane, metallated enol ethers, alkylidene dithiane,
ketone thioacetals, 2-propenethiobismethyl thioallyl anion, thiaminehydrochloride based generation of
acyl anion

3) Organoboranes- preparation and properties of organoborane reagentse.g. RBH,, R:BH, R3B, 9-BBN,
catechol borane. Thexylborane, cyclohexylborane, ICPBH,, IPC,BH, Hydrboration mechanism, stereo
and regioselectivity, uses in synthesis of primary, secondary tertiary acohols, aldehydes, ketones,
alkenes, Synthesisof EE, EZ, ZZ dienes and alkyenes. Mechanism of addition of IPC,BH. Allylboranes-
synthesis, mechanism and uses

4) Organosilicon compounds in organic synthesis, MesSiCl, MesSiH and Peterson reaction, Synthesis
and reactions of alkenyl, alkynyl and aryl silanes

References

Organic Chemistry, J.Clayden, N .Greeves, S .Warren and P Wothers, Oxford University Press
Some Modern Methods of Organic Synthesis-W .Carruthers

Principles of Organic Synthesis by R. O. C. Norman and James M. Coxon (Nelson Thornes Ltd)
Advance Organic Chemistry Part-B-F .A .Caray and R .J .Sundberg Plenum Press

Modern Organic Synthesis: An Introduction by G. S. Zweifel and M. H. Nantz (Wiley)

Organic Synthesis by Michael Smith , 4" Edition (Academic Press)

Pericyclic Reactions by I. Fleming, Oxford University Press, 1999

S. Sankararaman, Pericyclic Reactions — A textbook. Wiley-VCH, 2005.

Organic synthesis: The roles of boron and silicon by S. E. Thomas (Oxford Chemistry Primers)
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e Organic Photochemistry and Pericyclic Reactions: Dr. N.D. Pradeep Singh Department of

Chemistry IIT Kharagpur, https.//nptel.ac.in/courses/104105038

o Pericyclic Reactions and Organic Photochemistry: Prof. Sankararaman, |IT Madras

https.//nptel .ac.in/courses/ 104/106/104106077/

o Essentials of Oxidation, Reduction and C-C Bond Formation. Application in Organic Synthesis

https://nptel .ac.in/courses/104/101/104101127/
e Reagents in organic synthess. Prof. Subhas C.
https://archive.nptel .ac.in/courses/104/103/104103111/

o Principles of Organic Synthesis. Prof. T. Punniyamurthy,

https://archive.nptel.ac.in/courses/104/103/1041031.10/
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HT  Guwahati,
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SEMESTER II1
Paper 10

MCH3T10: Advanced Inorganic Chemistry
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course students would be able to
1. Understand the crystal structures of simpleinorganic molecules.
2. Understand the industrial applications of catalysis.
3. Apply the mechanism of metallo-enzyme actionsin various life processes.
4. Apply smple methods of synthesis and characterization to nanomaterials.

Unit I Solid State Chemistry

lonic Crystals and their structures, radiusratio rule, effect of polarization on crystals. Covalent structure
type: Sphalerite and Wurtzite. Geometry of simple crystal AB type: NaCl, CsCl and NiAs. AB; type:
Fluorite, antifluorites, Rutile structures. Li>O, NaO, CdCl,, Cdl, structures.

Ternary Compounds ABO; type: Perovskite, Barium titanate, lead titanate, CaTiOs, Tolerance factor,
charge neutrality and deviation structures FeTiOs.

Salids of AB2Os type: Normal and inverse,2-3 and 4-2 spinel, packing of oxygen in tetrahedral and
octahedral sites, sites occupancy number of sites surrounding each oxygen, application of charge
neutrality principles, site preferencesin spindl, distorted spinel. Hausmannite (Jahn-Teller distortions),
Factors causing distortion in spinel.

Unit I1: Organometallic Chemistry

Introduction of Organometallic Chemistry, counting of electrons, 16-18 rule, Ligand substitution
reactions, Oxidative Addition: Concerted, Sy2 and radica mechanism, Reductive elimination,
Migratory insertion and elimination reactions, Migration and insertion reactions
Alpha-Migratory insertion and Alpha-Elimination Reactions, beta-migratory insertion, Beta-
Elimination Reaction, Alpha-Abstraction and Beta-Abstraction, 4-Center Reactions [2+2] Reactions,
External Attack by aLigand and Reductive Coupling

Hydrogenation Reaction [mobohydride and dihydride catalyst] Stereosel ective hydrogenation reaction,
Wilkinson catalyst, Schrock-Osborn catalysts for hydrogenation, Carbonylation Reaction: Monsanto
Acetic Acid Process, Hydroformylation, Hydrocarboxylation and Hydrocyanation, Ziegler-Natta
polymerization

Palladium catalyzed cross-coupling reactions-Heck reaction, carbonylation, Wacker oxidation,
Kumada, Stille, Sonogashira, Negishi and Suzuki coupling reactions and their importance, Applications
of Cox(CO)s, Ni(CO)s, Fe(CO)s and in organic synthesis. Transition metal carbenes, Fischer and
Schrock carbenes, Olefin metathesis by ISt and IInd generation catalyst, Schrock and Grubbs catalyst,
Olefin cross coupling (OCM), ring closing (RCM) and ring opening (ROM) metathesis, application in
the synthesis of homo and heterocyclic compounds, polymerization and synthesis of small organic

molecules.
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Unit -111

A)

B)

Metallo enzymes: The principle involved and role of various metalsin i) Zn-enzyme: Carboxyl
peptidase & Carbonic anhydrase. ii) Fe-enzyme: Catalase Peroxidase & Cytochrome P-450iii) Cu-
enzyme: Super Oxide dismutaseiv) Molybdenum: Oxatransferase enzymes, Xanthine oxidase, Co-
enzyme vitamin Bz, Structure of vitamin B12. Co-C bond cleavage, Mutase activity of co- Enzyme
B-12, Alkylation reactions of Methyl Cobalamin.

Electron transfer in biology: Structure and functions of metalloproteins in electron transfer
proteins, cytochromes and Fe-S proteins, non-heme iron proteins; Rubredoxins, Synthetic models.

Biological nitrogen fixation (in-vitro and in-vivo).

Unit-1V: Nanomaterials and Microscopic Techniques

A)

B)

C)

Nanoparticles and nanostructure materials: Introduction, methods of synthesis: conventiona
and biogenic synthesis. Molecular Precursor routes to inorganic solids: Nanoporous Materials:
Zeolites, metal oxides, composites & molecular sieves, composition-structure, preparation &
applications.

Carbon-based nanomaterials. Introduction, synthesis methods: CNT, graphene-based materials,
graphitic carbon nitride, quantum dot, carbon dot.

Techniques for nanomaterials authentication: X-Ray diffraction, Fourier Transform Infrared
Spectroscopy, UV-Diffuse Reflectance Spectroscopy, X-ray Photoelectron Spectroscopy,
Scanning Electron Microscopy, Transmission Electron Microscopy, Atomic Force Microscopy,
Energy Dispersve X-Ray Anayss, Brunauer-Emmett-Teller anaysis, Thermogravimetric

Anaysis.

References

1. Inorganic Chemistry, Third Edition, Shriver and Atkins, Oxford University Press.

2. Inorganic Chemistry, Fourth Edition, Catherine E. Housecroft and Alan G. Sharpe, Pearson,
England.

3. Principles of Inorganic Chemistry, thirty third edition, B. R. Puri, L. R. Sharma, K. C. Kalia,

Milestone Publisher & Disruptors, Delhi.
Organometallic Chemistry, Revised Second Edition, R. C. Mehrotra, A. Singh, New Age
International Publication, New Delhi.
Basic Inorganic Chemistry, Third Edition, F. Albert Cotton, Geoffrey Wilkinson, John Wiley &
SonsInc.
Essentias of Bio-Inorganic Chemistry, Neerja Gupta, Mona Singh, Pragati Edition, Meerut.
Inorganic Chemistry, Gary L. Miessler and Donald A. Tarr, Pearson Education International, New
York.
Inorganic Chemistry, Fourth Edition, James E. Huheey, Ellen A. Keitler, Richard L. Keitler,
Pearson Education International, New Y ork.
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Emerging Nanomaterials and Their Impact on Society in the 21 century, N. B. Singh, Md. A.B.
Hasan Susan, R.G. Chaudhary, Material Research Forum, Millerville, USA.

Concept and Models of Inorganic Chemistry, Third Edition, B. Douglas, D. McDanidl, J.
Alexander, John Wiley & SonsInc., New Y ork.

Inorganic Chemistry, K. F. Purcell, J. C. Kotz, Cengage Learning, Delhi.

Nanoscale Materialsin Chemistry, K. |. Kalbunde, John Wiley, New Y ork.

Biogenic Sustainable Nanotechnology, R. P. Singh, A. R. Rai, A. Abdaa, R. G. Chaudhary,
Elsevier, Amsterdam, Netherland.

Introduction To Nanoscience and Nanotechnology, Chris Binns, John Wiley & Sons Inc., New
York.

Carbon nanomaterials. synthesis, structure, properties and applications, R. Mathur, B. Singh, S.
Pande, Taylor & Francis, Boca Raton.

Nanomaterials and Nanocomposites. Synthesis, Properties, Characterization Techniques, and

Applications, R. K. Goyal, Taylor & Francis, Boca Raton.
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SEMESTER 111
Paper 11
MCH3T11: Elective (a) Inorganic Chemistry Special-I

60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course, student would be able to

1. Understand structure and bonding in transition metal pi complexes

2. Elaborate advance materials including supramolecules and advanced nanomaterials.
3. Classify and characterize the coordination polymers
4 . Understand mechanism of photophysical and photochemical processes
5. Explain various redox processes in complexes.
Unit-I

Transition Metal Pi Complexes-Carbon multiple bonds. Nature of bonding, structural characteristics
and synthesis, properties of transition metal pi- Complexeswith unsaturated organic molecules, alkenes
akynes, dlyl, diene, dienyl, arene and trienyl complexes. Application of transition metal,
organometallic intermediates in organic synthesis relating to nucleophilic and electrophilic attack on

ligands, role in organic synthesis.

Unit-11

A) Supramolecular chemistry: Definition, intermolecular bonds, concepts and perspectives, cationic
recognition, anionic recognition, neural molecular recognition: self-assembly concept and its
application in molecular and supramolecular chemistry, supra molecular chemistry, supramolecular
devices and machines.

B) Inorganic pharmaceuticals. Lithium drugs, gold antiarithritic drugs, Bismuth drugs in the
treatment of gastric ulcers, Cyclams as anti-HIV agents, Radio-diagnostic agents, contrast agents for
MRI and X-ray imaging.

C) Nano dructural materials. Nanofibres, MXenes (two-dimensional inorganic compounds),
Molecular Precursor routes to Nanoporous Materials. Zeolites and molecular sieves, porous lamellar

solids, composition-structure, preparation and applications.

Unit-111

A) Coor dination Polymers: Coordination polymers and their classification. Synthesis and applications
of coordination polymers. Use of polymeric ligands in synthesis of coordination polymers.
Organosilicon polymers. Synthesis and their uses.

B) Characterization of coordination polymers on the basis of:

i) Spectra (UV, Visble, IR and NMR)

ii) Magnetic and thermal (TGA, DTA and DSC) studies
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Unit-1V

A] Photophysical and photochemical propertiesof Gold(l) complexes: Introduction, Binuclear and
trinuclear complexes, Mixed metal Systems, Photochemical reactivity, Solid state studies, Mononuclear
Gold(l) complexes, Mononuclear three coordinate Gold(l) complexes

B) Redox reactions by Excited Metal Complexes: Energy transfer under conditions of weak
interaction and strong interaction — exciplex formation, conditions of excited statesto be useful as redox
reactants, excited electron transfer, metal complexes as attractive candidates (2,2- bipyridine and 1,10-
Phenanthroline complexes.), illustration of reducing and oxidizing character of ruthenium(ll); role of
spin-orbit coupling, lietime of these processes. Application of redox processes of electronically excited
states for cataytic purposes, transformation of low energy reactants in to high energy products,
chemical energy intolight.

C) Excited States of Metal Complexes: Electronically excited states of metal complexes, charge

transfer spectra, charge transfer excitations, methods for obtaining charge transfer spectra.

References
1. Anderson J.C.LeverK.D.,Alexander JM and Rawlings,R.D.,ELBS
GrayG.W.Ed.Thermotropic Liquid Crystals,John Wiley
Kelkar and Hatz Handbook of Liquid Crystals,ChemieVerlag.
Kalbunde K.I.,Nanoscale Materialsin Chemistry,JohnWiley,NY.
Shull R.D.,McMichael R.D. and SwartzendrubL .J.,Studies of Magnetic Properties of Fine

particles and their relevance to Mataerials Science, Elsevier Pub. Amsterdam
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6. Optoelectronic Properties of Inorganic Compounds, D. Max Roundhill and John P. Fakler, Jr.

Plenum Press, New Y ork
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SEMESTER 111
Paper 11
MCH3T11: Elective (b) Organic Chemistry Special-I
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course students would be able to

1. Learntheimportant aspects of steroids and terpenoids.

2. Understand the biosynthesis of natural products.

3. Analyze the enzyme reactions involved in various life processes

4. lllustrate the structure elucidation of unknown naturally occurring organic compound

5. Apply the knowledge of organic reactions for the total synthesis of useful natural products
Unit |
A) Terpenoids: Classification, homenclature, occurrence, isolation, genera methods of structure
determination, isoprene rule. Structure determination, stereochemistry, and synthesis of the following
representative molecules: Citral, Geraniol, a-terpeneol, Menthol, Farnesol, Zingiberene, Santonin,
Phytol, Abietic acid and -carotene, Vitamin A.
B) Genesis of biologica isoprene unit, Biosynthesis (ONLY) of the following tepenoids. myrecene,
linalool, geraniol, a-terpeneol, limonene, camphor, a-pinene, B-pinene, farnesol, B-bisabolene and
sgqualene.
Unit- 11
Alkaloids: Definition, nomenclature and physiological action, occurrence, isolation, generamethods
of structure elucidation, degradation, classification based on nitrogen heterocyclic ring,role of alkaoids
in plants Structure, stereochemistry, and total synthesis of the following: Ephedrine, (+)-coniine,
Nicotine, Atropine, Quinine, Reserpine and Morphine.
Biosynthesis (ONLY) of the followings: hygrine, tropinone, nicotine, pelletierine, conine.
Unit-111
Steroids: Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and stereochemistry. Isolation,
structure determination and total synthesis of Cholesterol, Bile acids, Androsterone, Testosterone,
Estrone, Progesterone and Aldosterone. Biosynthesis of steroids (lanosterol)
Unit 1V
A) Plant Pigments. Occurrence, nomenclature and general methods of structure determination,
isolation and synthesis of Apigenin, Luteolin, Quercetin, Myrcetin, Quercetin-3-glucoside, Vitexin,
Diadzein, Butein, Cyanidin-7-arabinoside, Cyanidin, Hirsutidin. Biosynthesis of flavonoids: Acetate
pathway and The Shikimate pathway: Biosynthesis of Cinnamic acids, lignans and lignin, coumarins,
flavonoids and stilbens, isoflavanoids.
B) Prostaglandins. Occurrence, homenclature, classification, biogenesis and physiological effects.
Synthesis of PGE2 and PGF2 (E. J. Corey and Gilbert Stork synthesis only) and iodolactonization
reaction.
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1. Organic Chemistry Vol. Il - I. L. Finar
Chemistry of Plant Natural Products. Sunil Kumar Taapatra and B. Talapatra (Springer)
Classical Methodsin Structure Elucidation of Natural Products: R. W. Hoffmann, Wiley-VCH
A Fragrant Introduction to Terpenoid Chemistry: Charles S Sell (RSC)
Chemistry of Alkloids-S.W .Pelletier
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Biogenesis of Natural Compound -Benfield
Natural Product Chemistry and Biological Significance -J.Mann, R .S Devison, J.B .Hobbs,
D .V .Banthripde and J .B .Horborne

10. Introduction to Flavonoids-B .A .Bohm, Harwood
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11. Chemistry of Naturally Occurring Quinines-R .H .Thomson
12. The Systematic Identification of Flavonoids -Marby, Markham, and Thomos

Weblink to Equivalent MOOC on SWAYAM if relevant:
e Classicsintotal synthesis: Prof. Krishna P. Kaliappan, || T Bombay (Useful for total synthesis of
alkaloids, steroids and prostaglandins) https.//archive.nptel.ac.in/courses/104/101/104101133/
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SEMESTER 111
Paper 11
MCH3T11: Elective (c) Physical Chemistry Special-I

60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes; At the end of the course students will be able to

A 0D

Under stand, the concept of statistical function, and applications
Under stand the applications of €ectrochemistry in various fields
Under stand the theories of advanced chemical dynamics

Under stand the various photophysical processes and their applications

UNIT I: ELECTRICAL AND THERMAL PROPERTIES OF SOLIDS

A) Classica free electron theory, eectrical conductivity, therma conductivity, Wiedemann-Franz

B)

Law, Lorenz number, Electronic distribution in solids using Fermi Dirac Statistics, The Fermi
Distribution function and effect of temperature, Quantum theory of free eectrons, periodic
potential, The Kronig-Penney Model, Brillouin Zones, Distinction between metals, insulators and
intrinsic semiconductors based on above theory.

Thermal Properties: Specific heat of solids, Classical theory, Einstein’s theory of heat capacities,
Debye theory of heat capacities or Debye T-cubed law.

UNIT Il: ELECTROCHEMISTRY OF SOLUTION
A) OHP and IHP, potential profile across double layer region, potential difference across eectrified

B)

0

interface; Structure of the double layer: Helmholtz-Perrin, Gouy Chapman model, Stern region,
Graham Devanathan- Mottwatts, Tobin, Bockris, Devnathan Models.

Over potentials, exchange current density, derivation of Butler Volmer equation under near
equilibrium and non-equilibrium conditions, Tafel plot

Electrica double lever, theories of double layer, electro-capillary phenomena, electro-capillary
curve. Electro-osmosis, electrophoreses. Streaming and Sedimentation potentials. Zeta potentials

and its determination by electrophoresis, influence of ions on Zeta potential.

UNIT IIl: CHEMICAL DYNAMICS- |

A) Dynamics of complex reactions: reversible, parallel, consecutive, concurrent and branching

B)

reactions, free radical and chain reactions, reaction between Hydrogen — Bromine and Hydrogen —
Chlorine (therma and photochemical), decomposition of ethane, acetaldehyde, N.Os, Rice
Herzfeld mechanism, Oscillatory autocatalytic and Belousov-Zhabotinsky reactions, Lotka-
V olterra mechanism, the brusselator and the oregonator.

Fast Reactions: relaxation methods, flow methods, flash photolysis, magnetic resonance method,

relaxation time and numerical.

UNIT IV: PHOTOCHEMISTRY

A) Photophysical phenomenon: Introduction, photo and photochemical excitation and de-excitation,

fluorescence, delayed fluorescence, and phosphorescence, fluorescence quenching: concentration
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guenching, quenching by excimer and exciplex emission, fluorescence resonance energy transfer

between photoexcited donor and acceptor systems. Stern-Volmer relation, critical energy transfer

di

stances, energy transfer efficiency, examples and analytical significance, bimolecular collisions,

guenching and Stern-V olmer equation.

B) Photochemical reactions: photoreduction, photooxidation, photodimerization, photochemical

substitution, photoisomerization, photosensitization, chemiluminescence, photochemistry of

environment: Greenhouse effect.
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SEMESTER 111
Paper 11
MCH3T11: Elective (d) Analytical Chemistry Special-|

60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course, student will be able to
1. Explainthe principlesinvolved in radiation chemistry.
Compare various detectors used in radiochemistry and select among them for desired analysis.
Compare various voltammetric techniques for given type of analysis.

Under stand the el ectrodes used in different voltammetric techniques and their comparison.

o~ DN

Design experiments for water quality assessment based on parameter under study.

Unit-l: Radioanalytical Chemistry

Radioactivity, Law of radioactive decay, Half life and mean life, Elementary principles of GM and
proportional counters, GammaRay Spectrometer, |onization chamber, HPGe detector, Nal (Tl) detector.
Preparation of some commonly used radioisotopes (?Na, ®Co, 3, %zn, %2P), Use of radioactive
isotopes in analytical and physico-chemical problems, Neutron Activation Analysis, Isotope Dilution
Analysis, Radiometric titrations (Principle, Instrumentation, applications, merits and demerits),
Radiochromatography, Carbon dating, Numericals based on above.

Unit-l1: Stripping voltammetry

Stripping Voltammetry: Principle and technique in anodic and cathodic stripping voltammetry,
applicationsto metal ion analysis, limitations.

Adsor ptive stripping voltammetry: Principle, technique, applicationsto metal ionsand organic anaysis.
Advantages over anodic stripping voltammetry. Catalytic effects in voltammetry.

Working electrodes: Mercury electrodes, carbon e ectrodes, film electrodes.

Electrochemical sensors (Chemically modified electrodes): Biosensors, catalytic sensors and gas

sensors. Comparison of voltammetry with AAS and ICP-AES.

Unit-I11: Electroanalytical methods

Electrogravimery: Theory of electrolysis. Electrode reactions. Decomposition potential. Overvoltage.
Characteristics of deposits and completion of deposition. Instrumentation. Application in separation of
metals.

Cyclic voltammetry: Principle and technique. Randles-Sevcik equation. Interpretation of
voltammogram- reversible, irreversible and quasi-reversible systems. Applications of cyclic
voltammetry in study of reaction mechanism and adsorption processes.

Unit 1V: Water pollution and analysis

Sources of water pollution, composition of potable water, importance of water analysis, sampling and
sample preservation, physico-chemical analysis of water. Minerd anadysis (temperature, pH,

conductivity, turbidity, solids, akalinity, chloride, fluoride, sulphates, hardness), Demand anaysis
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(DO, BOD, COD, TOC), nutrients (nitrogen-total, nitrate, nitrite, phosphate) and heavy metals (As, Cd,
Cr, Hg and Pb). A brief idea of coagulation and floccul ation. Water treatment plants: Sand filters and

other types of filters.
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SEMESTER I11
Practical 6
Practical based on Elective Paper (Any one of the four special practicals)
M CH3PO06: Elective (a) Inorganic Chemistry Special Practical
4 h per week 100 Marks

Course Outcomes: At the end of the course, student will be able to

1
2
3.
4,
5.
6.

A)

Prepare various complexes by wet chemical methods.

Carry out characterization of prepared complexes.

Interpret the el ectronic and magnetic properties of complexes.

Elucidate the spin states of various complexes using susceptibility studies.
Deduce the structures of crystalline solids.

Carry out photochemical reactionsin complexes

Complex prepar ations: Preparation and characterization of following
complexes/organometallic compound including their structural elucidation by the available
physical methods. (element analysis molecular weight determination, conductance and magnetic
measurement and special studies)
1. Preparation of cisand trans potassium dioxalatodiaguochromate(l11)
Preparation of hexa-aminecobalt(l11) chloride
Preparation of tris (acetylacetonato) manganese(l11)
Preparation of N-N bis (salicyldehyde) ethylene diaminonato nickel(11)
Preparation of trinitrotriaminocobalt(111)
Preparation of chloropentammine cobalt(l11) chloride
To prepare copper(ll) acetylacetonate complex
To prepare cis and trans bis (glycinato) Cu(ll) monohydrate complex

© o N o g M WD

To prepare dipyridineiodine(l) nitrate
10. Preparation of ammonium nickel(11) sulphate
11. Any other complex depending on availability of chemicals.

* Minimum 5 complexes should be prepared.

B. Nanomaterials and Synthesis Techniques

1. Preparation of Metal oxides and mixed oxides Nanomaterials by Conventional Methods (NiO, ZnO,

TiO,, CuO, Fex0s, Fes04, Coz04, ZNFe04, ZNMN204, CuAl0O4 and NiFe;Oy)

2. Preparation of Metal oxides and mixed oxides Nanomaterials by Biogenic Methods (NiO, ZnO,

TiO,, CuO, Fe304, Fex03, Co304, ZNFexO4, ZNMN204, CuAlO4 and NiFexOy)

3. Preparation of graphene oxide via Hummer’s Method.

4. Preparation of graphitic carbon nitride using Urea, Thiourea, Melamine.

C) Separation techniques

1. Paper and thin layer chromatography

Page 65



2. lonexchange
3. Solvent extraction

D) Bioinorganic Chemistry

1. Extraction and absorption spectral study of chlorophyll from green leaves of student choice.

2. Separation of chlorophyll and their electronic spectral studies.

3. Preparation of plant extract using different parts of different biological sources.
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SEMESTER 111
Practical 6
M CH3PO06: Elective (b) Organic Chemistry Special Practical

4 h per week 100 Marks
Course Outcomes: At the end of the course students would be able to

1. Understand the types of reactionsinvolved in organic synthesis.

2. Realize the various functional groups which are commonly present in simple organic molecules.

3. Develop skills to understand the reactions of different functional groups by the hands-on

experience.

4. Characterize the synthesized compounds using | R spectroscopy

5. Draw the structures using Chem-Draw
A) Organic preparations: Student is expected to carry out 4-7 two or three stage preparation from the
following list. During preparation of organic compounds, the techniques such as crystalization,

digtillation, solvent extraction, TLC and column chromatography should be demonstrated.

1 Aniline — acetanilide —p-bromoacetanilide —p-bromoaniline

2. Aniline — Acetanilide —p-nitroacetanilide —p-nitroaniline

3. Benzal dehyde )thiamine hydrochloride— (benzoin — benzil — benzilic acid

4. p-Nitrotoluene —p-nitrobenzoic acid— PABA —p-iodobenzoic acid

5. p-Cresol — p-cresylacetate — 2-hydroxy-5-methyl acetophenone — 2-hydroxy chalcone
6. Benzophenone > Benzophenone oxime - Benzanilide - Benzoic acid +aniline
1. Aniline — aniline hydrogen sulphate — sulphanilic acid — Orange |

8. Aniline — N-arylglycine — indoxyl — indigo

9. Phthalimide - Anthranilic acid > Phenyl glycine-o-carboxylic acid - Indigo
10.  Phalic anhydride > Phthalimide = Anthranilic acid = o-chlorobenzoic acid

11.  Phalic anhydride = Phthalimide - Anthranilic acid - Diphenic acid

12.  Any other suitable three stage preparation as per the availability of chemicals

B) Qualitative Analysis : Separation of the components of amixture of three organic compounds )three
solids, two solids and one liquid, two liquids and one solid, al three liquids and identification of any
two components using chemical methods or physical techniques.Minimum 4-6 mixturesto be anayzed.
C) IR spectroscopy: The IR spectrum of minimum four synthesized compounds from the Section A
should beinterpreted.
D) Use of Computers- Chem Draw, Chem Sketch for drawing simple organic molecules, aliphatic and
aromatic compounds should be demonstrated (2 hour activity).
References

1. Practical organic chemistry by FG Mann and BC Saunders

2. Text book of practical organic chemistry —by Vogel

3. The synthesis, identification of organic compounds —Ralph L. Shriner, Christine K.F. Hermann,

Terence C. Morrill and David Y. Curtin
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4. Compendious Practical Organic Chemistry: Preparations, Isolation, and Chromatography by
Basavargjaiah SM, Nagesh G Y, Ramakrishna Reddy K
5. Advanced Practical organic chemistry by N.K. Vishnoi
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SEMESTER 111
Practical 6
M CH3PO06: Elective (c) Physical Chemistry Special Practical
4 h per week 100 Marks

Course Outcomes. At the end of the course students will be able to

o~ W NP

Inculcate the potential of establishing any new laboratory at UG or PG level.

Execute the theoretical principlesin practical

Analyze and interpret the results of their performances

Inculcate the skills of preparing, maintaining and developing the chemicals and reagents

Understand the role of laboratory safety and preparedness

Thermodynamics:

1. Determination of partia molar volume of solute and solvent (ethanol-water, methanol-water, KCl-
water mixture)

Solutions:

2. Study the variation of solubility of potassium hydrogen tartarate with ionic strength using a salt

having a common ion and hence determine the mean ionic activity coefficients.

Determination of temp. dependence of the solubility of a compound in two solvents having similar
intermolecular interactions(benzoic acid in water and DM SO — water mixture) and calculation of the
partia molar heat of solution.

Phase equilibrium:

1.

To study the effect of addition of an eectrolyte such as NaCl, KCI,Na:S0.,K,SO. etc. on the
solubility of an organic acid(benzoic acid or salicylic acid).

2. To determine the heat of crystalization of CuSOa4,5H,0
3. To determine the heat of reaction involving precipitation of asalt BaSO,

4. To determine transition temperature of CaCl, by thermometric method and to determine transition

temperature of CaCl,, sodium bromide by solubility method

Kinetics:

To determine the activation energy of hydrolysis of an ester by acid.

Kinetics of reaction between sodium thiosulphate and KI. Determination of rate constant; study of
influence of ionic strength

Kinetics of decompoasition of H,O, catalysed by iodide ion. Also determination of activation energy
of reaction.

Clock reaction- activation energy of bromide-bromate reaction.

5. Temp dependence of persulfate-iodide reaction by iodine clock method and calculation of

thermodynamic and Arrhenius activation parameters. Study of ionic strength effect on persulfate-
iodide reaction.
Kinetics of B-Z reaction; Kinetics of modified B-Z reaction

7. Investigate the Autocatal ytic reaction between potassium permanganate and oxalic acid.

Determination of pKavaue of aweak acid by chemical kinetic method (formate-iodine reaction)
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Conductometry:

1

N o o

8.

Estimate the concentration of HSO4, CHsCOOH, CuSO..5H:0 in agiven solution by carrying
out conductometric titration against NaOH solution.

Determine the eg. conductance of strong electrolyte (KClI, NaCl, HCI, KNOs3) at severa
concentration and hence verify Onsager’s equation.

Carry out the following precipitation titration conductometrically. a. 50 ml.0.02N AgNOs; with
IN HCI; b.50 ml.0.02N AgNOs with IN KCl; ¢. 50 ml 0.004 N MgSO. with 0.1 N Ba(OH);
d. 50 ml 0.002 N BaCl, with 1 N Li2SO4; e. 50 ml.0.02 N BaCl, with 1N K>SO,

To determine degree of hydrolysis of aniline hydrochloride and hence to determine the
hydrolysis constant of salt by conductometric method.

To determine pK of weak acids, succinic acid, acetic acid, Maonic acids, (dibasic acids).
Complexation between Hg?"and |- conductometrically.

To determine solubility product of lead chromate.

Kinetic study of saponification ethyl acetate by conductometry.

Potentiometry:

1. To prepare calomel electrode and to determine the potential of calomel electrode by
potentiometry.

2. To determine stability constant of Fe* with potassum dichromate in presence of dilute
sulphuric acid by redox titration.
To determine solubility product of Silver chloride by potentiometric method.
Determination of redox potentid of the couples(Fe*'/Fe*,Co*/Co?*,Cr¥/Cr?*,MnOs
/Mn2+(any two) and equilibrium constant.

5. Study of complex formation by potentiometry e.g.Ag"-S$,0s-2, Fe**-SCN-,Ag*-NHs(any two)
and calculation of stability constant.
Transport number by potentiometry.
To determine degree of hydrolysis of aniline hydrochloride and hence to determine the
hydrolysis constant of salt by potentiometry method.
To determine pK of weak acids, succinic acid, acetic acid, Maonic acids, (dibasic acids).
Complexation between Hg?"and |- conductometrically.

Spectrophotometry:

1. To verify Beers law for solution of potassium permanganate and to find molar extinction
coefficient.
To determine the indicator constant (pKin) of methyl orange/red spectrophotometricaly.

3. To determine the stability constant of reaction between Ferric ion solution and SCN- ion
solution by Job’s method.

4. To determine the stability constant between Fe** and SCN- ion solution by Ostwald and Frank

method.
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Polar ography:

1.

2,
3,
4,

Determination of the half-wave potential of the cadmium ion in 1M potassium chloride
solution.

Investigation of the influence of dissolved oxygen.

Determination of cadmium in solution.

Determination of lead and copper in steel.

Adsor ption:

A O Dd PP

To verify Freundlich adsorption isotherm.

To verify Langmuir adsorption isotherm.

To verify Gibbs adsorption isotherm and to find surface excess concentration of solute.

Study of variation of surface tension of solution of n-propyl acohol with concentration and

hence determine the limiting cross section area of alcohol molecule

Transport Number:

1.
2.

To determine transport number by Hittorff’s method
To determine the transport number by moving boundary method

References

1
2.
3.

Vogel A: A Textbook Of Quantitative Inorganic Analysis, Longman

Das and Behra, Practical Physical Chemistry

Carl W. Garland, Joseph W. Nibler and David P. Shoemaker, Experiments in Physica
Chemistry, Mc-Graw Hill, 8" Edition, 2009.

Farrington Daniels, Joseph Howard Mathews, John Warren Williams, Paul Bender, Robert A.
Alberty, Experimental Physical Chemistry, Mc-Graw Hill, Fifth Edition, 1956.

John W. Shriver and Michael George, Experimental Physical Chemistry, Lab Manual and Data
Analysis, The University of Alabamain Huntsville, Fall 2006

Day And Underwood: Quantitative Analysis

Merits And Thomas: Advanced Analytical Chemistry

Ewing, G. W.: Instrumental Methods of Chemical Analysis, Mcgraw-Hill

Drago, R.S: Physical Methods in Inorganic Chemistry

. Chrigtian G.D: Analytical Chemistry

. Khopkar S.M.: Basic Concept of Anaytica Chemistry

. Koltath And Ligane: Polorography

. Braun: Instrumental Methods of Chemical Anaysis

. Willard, Merritt and Dean: Instrumental Methods of Chemica Analysis,Van Nostrand
. Strouts,Crifi; Llan And Wisin: Analytical Chemistry

. Skoog S.A. And West D. W.: Fundamental of Analytical Chemistry

. DiltsR.V.: Analytical Chemistry

. Jahgirdar D.V : Experimentsin Chemistry

. Chondhekar T.K: Systematic Experimentsin Physical Chemistry, Ragjbhoj S\W., Anjali Pubn.
. Wlehov G. J: Standard Methods of Chemical anaysis 6" Ed
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SEMESTER 111
Practical 6
M CH3PO06: Elective (d) Analytical Chemistry Special Practical
4 h per week 100 Marks

Course Outcomes: At the end of the course, student will be able to
Under stand the fundamental principles forming basisfor the instrumental methods of analysis.
Select most suitable technique for the desired analysis.
I dentify experimental conditions necessary to carry out the analysis of different samples.
Compare results obtained through different techniques.

Formul ate experiments based on optical and electroanalytical techniques.

© 0 & Ww DN P

Demonstrate working of each instrument used in analysis.

pH-metry

1. Determination of percent Na,COs in soda ash by pH-metric titration.
2. Determination of isoelectric point of amino acid.

3. Determination of three dissociation constants of phosphoric acid.
Conductometry

Estimation of acidsin mixtures.

Displacement titration of CHsCOONawith HCI.

Precipitation titration of MgSO,4 and BaCl..

Titration of mixture of CH3COOH, H2SO4 and CuSO,4 with NaOH.
Determination of dissociation constants of weak acids.

o~ . Dd R

Potentiometry

1. Estimation of Cl-, Br-and |- in amixture.

2. Determination of percent purity of phenol by potentiometric titration with NaOH.
3. Estimation of acidsin mixtures.

4. Potentiometric titration of phosphoric acid with NaOH.

Electrogravimetry

1. Estimation of nickel and copper individually aswell asin mixture.
Spectrophotometry

Simultaneous determination of chromium and manganese in given mixture.
Simultaneous determination of two dyesin a mixture.

Estimation of Mnin steel.

Estimation of Cu/Ni in alloys.

Estimation of iron in water sample using 1,10-phenanthroline.

Estimation of Fe(l11) in given solution by photometric titration with EDTA (salicylic acid method).

o g b~ w NP

Flame photometry
1. Edtimation of Li, Na, K, Cain vegetable/ soil / water samples.
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Polar ogr aphy

1. Determination of Ey, of Cd?** and Zn?" at DME.

2. Estimation of Cd?" and Zn?" in respective solutions by calibration curve and standard addition
methods.

Cyclic voltammetry

1. Study of cyclic voltammograms of Ks[Fe(CN)e].

Turbidimetry and nephelometry

1. Estimation of sulphate in water sample by turbidimetry.

2. Estimation of phosphate by nephelometry.

3. Determination of molecular weight of polymer.

Polarimetry

1. Determination of specific and molar rotation of optically active compound.

2. Kineticsof inversion of cane sugar in the presence of HCI.

3. Determination of percentage of two optically active substances (d-glucose and d-tartaric acid) in

mixture.

References
1. Quantitative analysis: Day and Underwood (Prentice-Hall of India)
2. Vogel’s Text Book of Quantitative Inorganic Analysis-Bassett, Denney, Jeffery and Mendham
(ELBS)
Analytical Chemistry: Gary D. Christian (Wiley India).
Experiments and calculations in Engineering Chemistry- S. S. Dara (S. Chand and Co.)
Experiments in Chemistry-D. V. Jahagirdar (Himalaya)
Advanced Practical Chemistry-J. B. Yadav (Goel Publishing House)
Advanced Practical Chemistry-Jagdamba Singh (Pragati Prakashan)

N o g s~ w
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SEMESTER 111
Practical 7
M CH3P07: Research Project (RP)
8 h per week 100 Marks

The objective of research project is to train the student in identifying the problem of research,
develop the hypothesis, design the experiments/surveys to test the hypothesis, collect and analyse the
dataand draw conclusions from it. In addition, the aim is also to prepare the student to present the data
in various forms such as project report, presentation in conferences and seminars and research paper.
Research project is also aimed to prepare the student for doctoral research after the completion of the
programme.

Thestudent will haveto carry out aresearch-based project work in thethird and fourth semester.
The project work may be carried out in the parent department or any other ingtitute in collaboration
with the parent institute. For this, the student will be attached to any of the national/regional/private
research institute/organization for the duration of the third semester. If the student is working in the
organisation other than the parent department, then it will be the responsibility of the student to attend
the classes and other departmental activities in order to be eigible to appear for the examination. The
student will be alotted the supervisor in the third semester; after which the student will finalize the
topic of the project work in consultation with the supervisor.

The research project of the student will be evaluated on the basis of the project report submitted
by him/her and the power point presentation made by him/her in the presence of interna and external

examiner during the examination.
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SEMESTER IV
Paper 12
MCH 4T12: Spectroscopy-I|
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course, student will be able to
1. Interpret the structures of simple molecules using physical methods of analysis

2. Understand and interpret the NMR data

3. Analyze X ray diffraction data

4. Develop the skills of analytical ability

5. Execute out the combined application of spectral method
Unit |

A) Ultraviolet and visible spectroscopy: Natural line width, line broadening, transition probability,
Born-Oppenheimer approximation, rotational, vibrational and electronic energy levels. Genera nature
of band spectra. Beer- Lambert Law, limitations, Frank-Condon principle, various electronic transitions,
effect of solvent and conjugation on electronic transitions, Fieser Wooodward rules for dienes,
aldehydes and ketones. Structure differentiation of organic molecules by UV Spectroscopy

B) Photoelectron spectroscopy: Basic principles, photoelectric effect, ionization process, Koopman
theorem, PES and XPES, PES of simple molecules, ESCA, chemica information from ESCA, Auger
€lectron spectroscopy.

Unit 11:

Nuclear Magnetic Resonance Spectroscopy: Magnetic properties of nuclei, resonance condition,
NMR instrumentation, chemical shift, spin spin interaction, shielding mechanism, factors affecting
chemical shift, PMR spectra for different types of organic molecules, effect of deuteration, complex
spin spin interaction (1% order spectra), stereochemistry, variations of coupling constant with dihedral
angle, electronegativity, Karplus equation etc., classification of molecules as AX, AX2, AMX, AzB,,
Shift reagents. NMR studies of 13C, chemical shift in aliphatic, ol€efinic, alkyne, aromatic, heteroatomic
and carbonyl compounds, °F, 3P. Structure determination of organic molecules by NMR spectroscopy
Unit I11:

A) Application of NMR spectroscopy: FT-NMR, advantages of FT-NMR, two-dimensional NMR
spectroscopy-COSY, HETCOR, NOSEY, DEPT, INEPT, APT, INADEQUATE techniques, Nuclear
Overhauser effect, use of NMR in medical diagnosis

B) Problems based on structure determination of organic molecules by using NMR (*H and **C nuclei)
data, Structure elucidation using combined techniquesincluding UV, IR, NMR and mass spectrometry
(based on data and copies of the spectra)

Unit 1V:

Diffraction techniques: X ray diffraction: Braggs condition, Miller indices, Laue method, Bragg
method, Debye Scherrer method, identification of unit cells from systematic absences in diffraction
pattern, structure of simple lattices and x-ray intensity, structure factor and its relation to intensity and

electron density, absolute configuration of molecules.
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Electron diffraction: scattering intensity vs scattering angle, Wierl equation, measurement techniques,
elucidation of structure of simple gas phase molecules, low energy electron diffraction and structure of
surfaces.

Neutron diffraction: Scattering of neutrons by solids and liquids, magnetic scattering, measurement
techniques, elucidation of structure of magnetically ordered unit cell.

References
2. Spectroscopic identification of organic compound-RM Silverstein,GC Basser and TC Morril,
John Wally
Introduction to NMR spectroscopy-R. J. Abraham, J. Fisher and P Loftus Wiely
Application of Spectroscopy to Organic Compound-J. R. Dyer, Printice Hall
Organic Spectroscopy-William Kemp, ELBS with McMillan

3
4
5
6. Spectroscopy of Organic Molecule-PS Kalsi, Wiley, Esterna, New Delhi
7. Practica NMR Spectroscopy-ML Martin, JJ Delpench, and DJ Martyin
8. Spectroscopic Methods in Organic Chemistry-DH Willson, | Fleming

9. Fundamentals of Molecular Spectroscopy-CN Banwell

10. Spectroscopy in Organic Chemistry-CNR Rao and JR Ferraro

11. Photoelectron Spectroscopy-Baber and Betteridge

12. Electron Spin Resonance Spectroscopy-J Wertz and JR Bolten

13. NMR —Basic Principle and Application-H Guntur

14. Interpretation of NMR spectra-Roy H Bible

15. Interpretation of IR spectra-NB Coulthop

16. Electron Spin Resonance Theory and Applications-W gordy

17. Mass Spectrometry Organic Chemical Applications, JH Banyon

Weblink to Equivalent MOOC on SWAYAM if relevant:
e Application of Spectroscopic Methods in  Molecular Structure Determination
https://nptel .ac.in/courses/101/104/104106075/
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SEMESTER IV
Paper 13
MCH 4T13: Advanced Organic Chemistry |1
60 h (4 h per week): 15 h per unit 100 Marks
Course Outcomes: At the end of the course, student will be able to
1. Recognize the chemical reactions of carbonyl compounds and alkenes under photochemical
conditions
Under stand the stereochemistry of complex organic molecules
Apply the knowledge of enaolate chemistry in modern organic synthesis

Demonstrate the applications of stereochemistry of common organic reactions

o~ DN

Analyze the philosophy of synthesis of small molecules

Unit I: Organic Photochemistry

Interaction of radiation with matter, types of excitation, rate of excited molecules, quenching, Quantum
efficiency, quantum yield, transfer of excitation energy, singlet and triplet states, experimental methods
in photochemistry of carbonyl compounds, and transition, Norrish type | and Norrish type Il reactions
Paterno—Buchi  reaction, Photoreduction, Photochemistry of enones, Hydrogen abstraction
rearrangement of unsaturated ketones and cyclohexadienones

Photochemistry of p-benzoquinones, photochemistry of aromatic compounds with reference to
isomerization, addition and substitution Photochemical isomerization of cis and trans akenes,
Photochemical cyclization of reaction, Photo-Fries rearrangement, di-pi methane rearrangement, Photo
theory reaction of anilides, photochemistry of vision, DeMayo reaction

Unit 11:

Advanced Stereochemistry

A) Recapitulation of Stereochemical concepts- enantiomers, diastereomers, homo topic and heterotopic
ligands, racemization and resolution methods, Chemo-, regio-, diastereo- and enantio-controlled
approaches; Chirality transfer, Stereoselective addition of nucleophiles to carbonyl group: Re-Si face
concepts, Cram’s rule, Felkin Anh rule, Houk model, Cram’s chelate model. Asymmetric synthesis, use
of chiral auxiliaries, asymmetric hydrogenation, asymmetric epoxidation and asymmetric
dihydroxylation

B) Stereochemistry of fused and bridged ring systems: Nomenclature, synthesis; stereochemical aspects
of Perhydrophenanthrene, Perhydroanthracene, hydrindane, Steroids; Bridged system (bi, tri and
polycyclo system) including heteroatoms, Bredt’s Rule. Conformations of following compounds with
judtification of each: cis and trans-1,3- and |,4-di-t-butyl-cyclohexanes; Cis-4-di-t-butylcis-2,5-
dihydroxycyclohexane; Twistane; bicyclo-[2.2.2] octane; Trans-anti-trans-Perhydro-anthracene and the
lactone; cyclohexane-l,4-dione; 1,2,2,6,6-penta-methyl-4- hydroxy-4-phenylpiperidine; y-tropine; 2-
hydroxy-2-phenyl quinolizidine; 4-t-butyl-4-methyl-l,3-dioxane; cis-and trans-2,5-di-t-butyl-I,3-
dithianes; cis-2,5-di-t-butyl-1,3,2- dioxaphosphorinan-2-one
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Unit 111:

Alkylation of enolates and other carbon nucleophiles: Generation and properties of enolates and
other stabilized carbaions, regioselectivity and stereoselectivity in enolate formation from ketones and
esters, akylation of enolates of ketones, aldehydes, esters, carboxylic acids, amides, and nitriles,
Generation and adkylation of dianions, intramolecular akylation of enolates, control of
enantioselectivity in akylation reactions, The nitrogen analogs of enols and enolates. Enamine and
imine anions

Reactions of carbon nucleophiles with carbonyl compounds: Aldol addition and condensation
reaction, mechanism, Control of regioselectivity and stereoselectivity of aldol reacions of adehydes
and ketones, Aldol addition reactions of enolates of esters and other carbonyl derivatives, Reaction of
(E) or (2)-enolates with chiral aldehydes, The Mukaiyama aldol reaction, Control of facial selectivity
in aldol and Mukaiyama aldol reaction, Intramolecular aldol reaction and the Robinson annulation,
Evans aldol reaction, Mannich reaction, Conjugate addition of enolates, organomettalic reagents and
cyanide ion, Conjugate addition with tandem alkylations, Control of facial selectivity in conjugate
addition reaction

Unit IV: Designing the synthesis based on retrosynthetic analysis

A) Disconnection Approach: An introduction to synthons and synthetic equivalents, disconnection
approach, functional group inter-conversions, theimportance of the order of eventsin organic synthesis,
one group C-X and two group C-X disconnections, chemoselectivity, reversal of polarity, cyclisation
reactions, amine synthesis

B) One Group C-C Disconnections. Alcohols and carbonyl compounds, regioselectivity, akene
synthesis, use of acetylenes and aiphatic nitro compounds in organic synthesis

C) Two Group C-C Disconnections. Diels-Alder reaction, 1,3-difunctionalised compounds, a,f-
unsaturated carbonyl compounds, control in carbonyl condensations, 1,5-difunctionalisedcompounds,

Michael addition and Robinson annelation, Methods of ring synthesis, Linear and convergent synthesis

References

1. N.J Turro, "Modern Molecular Photochemistry" (MMP), University Press, Menlo Park, CA,
1978

2. A.Gilbert and J. Baggott, "Essentials of Molecular Photochemistry," CRC Press, London, UK,
1991

3. J Mattay and A. Griesbeck, eds., "Photochemical Key Stepsin Organic Synthesis', VCH, New
York, 1994

4. J.D. Coyle, ed., "Photochemistry in Organic Synthesis', Royal society of Chemistry, London,
1986

5. Stereochemistry of Organic Compounds Principles and Applications by D. Nasipuri, 3rd
Edition, New Age International (P) Ltd Publishers
6. Basic Stereochemistry of Organic Molecules, 2nd Edition, Book Syndicate Pvt. Ltd
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7. Basic Organic Stereochemistry by Ernest L. Eliel, Samuel H. Wilen and Michael P. Doyle,
2001 edition, Wiley Interscience.

8. Advance Organic Chemistry Part-B-F .A .Caray and R .J .Sundberg Plenum Press (Useful for
Unit I11)

9. Organic Chemistry, J.Clayden, N .Greeves, S .Warren and P . Wothers, Oxford University Press

10. Some Modern Methods of Organic Synthesis-W .Carruthers

11. Principles of Organic Synthesis by R. O. C. Norman and James M. Coxon (Nelson Thornes
Ltd)

12. Modern Organic Synthesis: An Introduction by G. S. Zweifel and M. H. Nantz (Wiley)

13. Organic Synthesis by Michael Smith , 4" Edition (Academic Press)

14. Organic Synthesis: The Disconnection Approach-S. Warren

15. Designing Organic Synthesis-S. Warren

Weblink to Equivalent MOOC on SWAYAM if relevant:
Organic Photochemistry and Pericyclic Reactions: Dr. N.D. Pradeep Singh Department of Chemistry
1T Kharagpur, https://nptel.ac.in/courses/104105038
Pericyclic Reactions and Organic Photochemistry: Prof. Sankararaman, |IT Madras
https://nptel .ac.in/courses/104/106/104106077/
A Study Guide in Organic RetrosynthesisL Problem Solving Approach: Prof. Samik Nanda, 11T
Kharagpur https.//nptel.ac.in/courses/104105087
Stereochemistry: Prof. Amit Basak, [T Kharagpur https.//nptel.ac.in/courses/104105086
Stereochemistry and  Applications:  Prof. A. R. Choudhury, IISER  Mohali
https://nptel .ac.in/courses/104106127
Structure, Stereochemistry and Reactivity of Organic Compounds and Intermediates. A Problem-
solving Approach: Prof. Amit Basak, |IT Kharagpur https.//nptel .ac.in/courses/104105127
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SEMESTER IV
Paper 14
MCH 4T14: Advanced Physical Chemistry
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes. At the end of the course, student will be able to

1
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Under stand the types and behavior of solids based on their structure.
Estimate various dependent parameters of under different influences.
Understand solid state reactions and synthesis process.

Under standing nano chemistry.

Identification of crystals and their analysis.

UNIT I: SOLID STATE AND THEIR MAGNETIC PROPERTIES

A)

B)

Solid State Chemistry: Metals, Insulators and Semiconductors, Electronic structure of solids-band
theory. Band structure of metals, Insulators and Semiconductors, Intrinsic and Extrinsic
Semiconductors, p-njunction, energy band formation, forward bias and reversed bias p-n junction,
their applications, Superconductors— types, Meissner effect, BCS theory, Low Temperature
Superconductor (LTSC) and High Temperature Superconductor (HTSC), Conventional and
organic Superconductors, their applications.

Magnetic Properties: Behaviour of substances in magnetic field, effect of temperature, Curie and
Curie-weiss law, calculation of magnetic moments, magnetic materials, their structure and
properties, Applications, structure/ property relations, numerical.

UNIT Il: ELECTRICAL PROPERTIESOF MOLECULES

Dipole moments of molecules, basic ideas of electrostatic interactions, polarizability, orientation
polarization, Debye equations, limitation of the Debye theory, Clausius-Mossotti equation.
electrostatic of dielectric medium, molecular basis of dielectric behavior, structural information
from dipole moment measurements, use of individual bond dipole moments, application to
disubstituted benzene derivatives, dipole moment and ionic character of a molecule, determination
of dipole moment from dielectric measurements in pure liquids and in solutions. The energies due
to dipole-dipole, dipoleinduced dipole and induced dipole-induced dipole interaction. Dispersion,

didlectric loss and refractive index. Lennard-Jones potential.

UNIT I11: THIN FILMSAND LIQUID CRYSTALS
(A) Preparation techniques, evaporation/sputtering, chemical processes, MOCVD, sol-gel, etc.

Langmuir Blodgett (LB) film, growth techniques, photolithography, properties and applications of
thinand LB films.

(B) Liquid crystals: Mesomorphic behaviour, thermotropic liquid crystals, positional order, bond

orientationa order, nematic and smectic mesophases, smectic-nematic transition and clearing
temperature- homeotropic, planar and schlieren textures, twisted nematics, chiral nematics,
molecular rearrangement in smectic A and smectic C phases, optical properties of liquid crystals.
Dielectric susceptibility and dielectric constants. Lyotropic phases and their description of

ordering in liquid crystals.
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UNIT-IV: CRYSTAL STRUCTURES

A) Introduction to crystals, Unit Cell and | attice parameters, Symmetry elementsin crystals, Absence
of fivefold axis, Space groups, The Bravais Lattices, Miller Indices, Bragg’s Equation, seven
crystal system, packing in crystals, Hexagonal Closest Packing (HCP) Cubic Closest Packing
(CCP), Voids, packing fraction, Numerical.

B) Lattice Defects: Perfect and Imperfect crystals, point defects, Interstitial, Schottky defect, Frenkel
defect, line defect and other entities, thermodynamics of Schottky and Frankel defects.
Dissociation, theory of disocation, plane defects- Lineage boundary, grain boundary, stacking
fault, 3D defects, Defects and their concentrations, ionic conductivity in solids, Non stoichiometric
compounds. Electronicproperties of Non-stoichiometric oxides.

References
1. S O. PRillai, Solid State Physics, New Age International, New Delhi, 2102.
2. C.Kittd, “ Introduction to solid state Physics”,Wiley
3. L.V.Azaroff, “ Introduction to solids”, McGraw Hill
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SEMESTER IV
Paper 15
MCH4T15: Elective (a) Inorganic Chemistry Special 11
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course, student would be able to

1
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Under stand the types and behavior cerasmic and composite materials.
Elaborate various types of ceramics and cementataceous composites.
Discuss corrosion types, reasons and solutions to corrosion problem.
Comprehend industrial materials and water treatment techniques.

Prepare a subject platform for energy sources and renewable fuel sources.

Unit-I

a.

Ceramic Materias: Classification of ceramics, dielectric properties and polarization properties of
ceramics, piezo-, pyro- and ferro-electric effect of ceramics, sol-gel processing of ceramics.
Examples and application of ceramics. oxides, carbides, borides, nitrides.

Composite Materials. Definition, glass transition temperaturefibersfor reinforced plastic
composite materias (i.e. glass fibers, carbon fibres, and aramid fibers); concrets and asphalt
materials. Application ofcomposite material.

Unit-11

A)

B)

Cementitious Materials: Difference between Blended and Non-Portland cements; Non-portland
cements; high aumina cements, calcium sulfoaluminate cements, phosphate cements.Chemicals
in cement hydration; hydration process, set retardersandaccelerators, plasticizers, dip-casting
processing. Application of cementitousmaterials.

Bio-materials: Definition of biomaterials and biocompatibility;, Type of bio-materias. Metalic
materials, Biopolymeric materias, Bioceramic materials (dense hydroxyapatite ceramics,
bioactive glasses,and bioactive composites); Basic requirement of bone implants; Coating of
hydroxyapatite on porous ceramics, Biomaterials in tissue attachments, Application of
Biomaterials

Unit-111

A)

B)

Q)

Inorganic Chemicals as metallic Corrosion Inhibitors: Introduction, Principles of corrosion
inhibitors, corrosion as an el ectrochemical process, Practica aspects of corrosion inhibition, Anion
inhibitor propertiesin neutral electrolytes, some application of corrosion inhibitors ( cooling water
circulation-once through and open systems, engine radiation & cooling systems, central heating
system, refrigeration plants and high chloride systems, water for steam raising, corrosion inhibitors
for paintcoating).

Industria gases: Introduction, Separation of gases from air,Hydrogen, Carbon dioxide, Carbon
monoxide, Oxygen, Acetylene, Sulphur dioxide, Nitrous oxides.

Chemica explosives and propellants. Introduction, Potential energy of explosives, Properties of

explosives, Manufacture of explosives , Explosives made by nitration, Dynamite , Commercia
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high expl osives containing no nitroglycerine, Initiating devices, Sporting and military explosives,

Disruptive explosives for military use, Handling and storage of explosives.

Unit-1V
A) Applications of Biotechnology for the treatment of waste water: Introduction, Role of

B)

microorganism for the treatment of waste water, Application of biotechnology for a. high strength
waste. b. Primary and secondary sludge c. Phenol & cyanide removal d. Solid phase extraction
Energy sources for future:

a. Solar Energy-Solar heating for homes and other buildings, electricity from solar thermal power
collectors, electricity from photovoltaic cells.

b. Energy from biomass- Production of biomass, biofuels, biodiesel.

c¢. Geothermal energy,

d. water power

e. Tidal power.

f. Fuel Cédls-Polymer electrolyte membrane fuel cells, Phosphoric acid fuel cell, Direct methanol
fuel cell, Alkaline fuel cell, Regenerative(reversible) fuel cell, Clean cars for the future, Energy

sources for the twenty first century.

References

1. Handbook of Industrial Chemistry,Voal.1, by K.H.Davis,F.S.Berner,Edited by S.C. Bhatia(CBS
Publishers, Bangal ore,2004)
Industrial inorganic chemistry, Karl Heinz Buchel, Hans-Heinrich Moretto, Peterwoditsch

3. Modern Electroplating, By M. Schlesinger and M. Paunovic (John Wiley and sons, Hoboken ,
New Jersey, 5th Edition2010)

4. Insight into Specialty Inorganic Chemicals-David Thompson (The Royal Society of
Chemistry,1995)- Chapter 15.

5. New Trends in Green Chemistry (2nd Edition)-V.K.Ahluwalia and M.Kidwa (

AnamayaPublishers, 2007)

Environmental Chemistry by A. K. Bagio.

Principles of Environmental Chemistry by James Girard Bartlett Publishers.

Waste Water Engineering by Calf& Eddy.

Waste Water treatment for pollution control by Arceivala

10. Principles of water quaity Control by T. H. Y Tebbui.

11. Manual on Sewage & Sewage treatment, Ministry of Works, New Delhi.
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SEMESTER IV
Paper 15
MCH4T15: Elective (b) Organic Chemistry Special-I|
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course students would be able to

1. Understand the reactivity of organometallic compounds

2. Demonstrate the applications of organometallic reagentsin C-C bond formation

3. Understands the reactivity of heterocyclic compoundsin various reaction conditions

4. Understand the electrophilic, nucleophilic reactions and synthesis of various heterocycles

5. Justify the need of protecting groupsin organic synthesis
Unit |
Organometallic compounds of Group | and || Metals. Synthesis and applications of organolithium
and organomagnesium reagents, nucleophilic addition to aldehyde, ketones, ester, epoxide, CO,, CS;,
isocyanates, ketenes, imines, amides, lactones, Stereochemistry of Grighard addition to carbonyl
compounds, o-metallation of arenes using organolithium compounds, Organocopper reagents.
Preparation and applications in C-C bond forming reaction, mixed oragnocuprates, Gilman’s reagent.
Organo Hg and Cd reagents in organic synthesis, Reformatsky reaction, Barbier reaction
Unit I1: Heterocycles-|
a) Ring Synthesis: Introduction, Cyclization reactions: Reaction types, displacement at saturated
carbon, intramolecular nucleophilic addition to carbonyl groups, intramolecular addition of
nucleophiles to other double bonds, cyclizations on to triple bonds, radical cyclizations, cabene and
nitrene cyclization, electrocyclic reactions, reactions and structural effects of heterocyclic rings, ,3 -
dipolar cycloadditions producing five - membered heterocycles, Hetero Diels-Alder reaction, [2+2]
cycloaddition, ene reactions, Palladium catalysisin the synthesis of Benzo - Fused heterocycles
b) Three and four membered heterocylces: Aziridines, Oxiranes, Thirienes, Azetidines, Oxetanes
and Thietanes
C) Azoles. Structural and chemical properties; Synthesis of pyrazole, isothiazole and isoxazole;
Synthesis of imidazoles, thiazoles and oxazoles; Nucleophilic and electrophilic substitutions; Ring
cleavages, Carbonyldiimidazole as coupling agent
Unit 111: Heterocycles-I |
A) Benzofused heterocycles. Synthesis of indole, benzofuran and benzo-thiophene, quinoline and
isoquinoline Nucleophilic, electrophilic and radical substitutions; Addition reactions; Indole rings in
biology, Synthesis and reactions of coumarin
B) Diazines: Structural and chemical properties; Synthesis of pyridazines, pyrimidines, pyrazines,
Nucleophilic and el ectrophilic substitutions.
C) Synthesis of following bioactive compounds: Vitamin B6, Ondansetron, Serotonin, Indometacin,

Cyanamid, fentiazac, trimethoprim, papaverine
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Unit IV:

A) Protection and de-protection of functional group in organic synthesis: Hydroxyl group- akyl
ether, benzyl ether,acyl, PMB, Trityl, TMS, TBDMS, THP, MOM, MEM, MIP ether; Diol- Acetone,
Cyclohexanone; Amines- Benzyl, Acyl, CBZ, BOC, FMOC, Carboxy! group-Ester, DCCI, DIPCDI,
Ketone and aldehydes- Glycol, Thioglycol, Ketal, Acetal; Othroesters as protecting groups, Protection

deprotection approach - In Solid phase synthesis of polypeptide

B) Total synthesis selected molecules: FR-900848, cubane, biotin, longifolene and taxol, Endiandric
AcidA, B, Cand D

References

1.
2.
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10.
11.
12.
13.
14.

Organometallics: A concise Introduction, Ch. Elshebroicn and A. Salzer, VCH, chapters, 12-16
Organotransition Metal Chemistry: Applications to Organic Synthesis, S.G. Davies, Permagaon
1982.

Organometallicsin Organic Synthesis — Swan & Black

Organometallic Chemistry - E.J. Elias and Gupta

Aromatic Heterocyclic Chemistry (Oxford Chemistry Primers) by David T. Davies

Heterocyclic Chemistry (3rd Edition) by Thomas. L. Gilchrist (Useful for Unit 1)

Heterocyclic Chemistry by John A. Joule and K. Mills

The Chemistry of Heterocycles: Structure, Reactions, Syntheses, and Applications by Theophil
Eicher and Siegfried HauptmannPrincipal of Modern Heterocyclic Chemistry-L .A .Paquelte
Heterocyclic Chemistry-Morton

An Introduction to Chemistry of Heteracyclic Compound-J.B .Acheson

Heterocyclic Chemistry by Dr Thomas. L. Gilchrist 3" edition (Prentice Hall) for Unit I

Protective Groupsin Organic Synthesis-T. W. Greene
Organic Chemistry, J.Clayden, N .Greeves, S .Warren and P Wothers, Oxford University Press
Modern Organic Synthesis: An Introduction by G. S. Zweifel and M. H. Nantz (Wiley)

Weblink to Equivalent MOOC on SWAYAM if relevant:

e Organometallic Chemistry: Prof. D. Maiti, || T Bombay
https://nptel .ac.in/courses/104/101/104101079/

o Metal Mediated Synthesis: Prof. D. Maiti, || T Bombay
https://nptel .ac.in/courses/101/104/104101092/

e Transition Metal Organometallics in Catalysis and Biology: Prof. P. Ghosh, IIT Bombay
https://archive.nptel.ac.in/courses/104/101/104101123/

o C(Classicsintota synthesis: Prof. Krishna P. Kaiappan, I[I'T Bombay
https://archive.nptel.ac.in/courses/104/101/104101133/

e Heterocyclic Chemistry: Prof. D. R. Mal, IIT Kharagpur
https.//archive.nptel.ac.in/courses/104/105/104105034/
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https://www.amazon.in/Modern-Organic-Synthesis-George-Zweifel/dp/0716772663/ref=sr_1_2?dib=eyJ2IjoiMSJ9.Mhad4e9bRavxxu_ZceXGxd0NbqEMnMxfdZqPczl7VbY._vtP0XQ4Ob6z5UiKbBpjXL4xnSpLzHuyLepa7PQNyhs&dib_tag=se&qid=1711365274&refinements=p_27%3AMichael+H.+Nantz&s=books&sr=1-2
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SEMESTER IV
Paper 15
MCH4T15: Elective (c) Physical Chemistry Special-I|
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course students will be ableto

A 0D

5.

Execute the chemical dynamical calculations and research applications

Under stand the applications of eectrochemistry inindustrial aswell as research applications
Analyze the applications of radiation chemistry

Gain the knowledge of battery technology and their operations so as to work in the concerned
research field

Under stand, analyze and execute the concepts of quantum mechanicsin various fields

UNIT-I CHEMICAL DYNAMICS- I

A) Overview of Arrhenius rate law, Non-conventional equilibrium between reactants and activated

B)

complexes. Potential energy surfaces and reaction coordinate. Derivation of transition state theory-
based equation for rate constant of bimolecular reaction. Prediction of rate constant using partition
function and comparison with that given by collision theory. Arrhenius equation and activated
complex theory. Transmission coefficient, quantum mechanical tunneling,

Reactions in solution: Cage effect, diffusion-controlled reactions, volume of activation its
determination and correspondence with entropy of activation, lonic reactions: Primary (lonic
strength) and Secondary salt effect and their nature.

UNIT Il CORROSION AND CORROSION ANALYSIS
A) Scope and economics of corrosion, causes (Change in Gibbs free energy), Electrochemical Series

B)

and Galvanic series, dry (atmospheric) and wet (electrochemical) corrosion, other types of
corrosion-Pit, Soil, chemical and electrochemical, inter-granular, waterline, microbial corrosion,
measurement of corrosion by different methods, factors affecting corrosion, passivity, galvanic
series, protection against corrosion, design and material selection.

Thermodynamics of corrosion, corrosion measurements (Weight loss, OCP measurements,
polarization methods), passivity and its breakdown, corrosion prevention (electrochemical

inhibitor and coating methods).

UNIT —I11: RADIATION CHEMISTRY AND BATTERY TECHNOLOGY

A)

B)

Interaction of radiation with matter, radiation track spursand y-rays. Linear energy transfer, Bathe’s
equation for linear energy transfer, Bresstrahlung effect, Passage of neutron through matter,
Interaction of y -radiation with matter, photoelectric effect and Compton effect, pair production
phenomena, units of measuring radiation absorption, Chemical Dosimeters, Fricke Dosimeter and
Ceric Sulphate Dosimeter, Conversion of measured dose values, Radiolysis of water, Radiolysis of
some aqueous solutions. Effect of radiation on biological substances, genetic effects, Radiation
effects on organic compounds and Polymers.

Battery Technology: basic concept, classification of batteries, primary, secondary and reserve

batteries, Construction, working and application of Acid Storage batteries, Lithium -MnO;
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batteries, Nickel- Metal hydride batteries, Fuel Cells, Construction and working of H>O.and
methanol-O, Cell.

UNIT IV: THE LIQUID STATE AND SOLUTIONS

A] Introduction, The van der Waals Approximation, Cell theory, Hole Theory, Radial Distribution
Function Methods, Radial Distribution Functions and the Thermodynamic Functions, Other

Theories, Applications of these theories.

B] Introduction to solutions, Lattice Moddls, Ideal solutions, non-ideal or regular Solutions (Bragg-

Williams Approximation), Incomplete Miscibility, Dilute Solutions, Polymer Solutions.

References

1. G.M.Panchenkov and V.P.Labadev, « Chemica Kinetics and catalysis”, MIR Publishing

2. E.A. Modwyn- Hughes, “ Chemical Kinetics and Kinetics of Solutions”, Academic

3. K.JLaidler, Chemical Kinetics, Third Edition (1987), Harper and Row, New Y ork

4. JRaja Ram and J.C.Kuriacose, Kinetics and Mechanism of Chemica Transformations
McMilllan IndianLtd., New Delhi (1993)

5. C. H. Bamford and C. F. H. Tipper, Comprehensive Chemical Kinetics, Val 1., Elsevier
Publications, New Y ork, 1969.

6. Gholam-Abbas Nazri, Gianfranco Pistoia, Lithum Batteries-Science and Technology, Springer,
2003.

7. C. H. Bamford and C. F. H. Tipper, Comprehensive Chemical Kinetics, Val 2., Elsevier
Publications, New Y ork, 1969.

8. S. Glasstone, K. J. Laidler and H. Eyring, The Theory of Rate Processes, Mc-Graw Hill, New
York, 1941.

9. Santosh Kumar Upadhyay, Chemical Kinetics and Reaction Dynamics, Springer 2006.

10. D. Mcquarie and J. Simon, Physical Chemistry — A Molecular Approach, University Press,
2000

11. G. M. Barrow, Physical Chemistry, TataMc-Graw Hill, V edition 2003.

12. H. K. Moudgil, Text Book of Physical Chemistry, Pretice Hall of India, New Delhi, 2010.

13. S. O. Pillai, Solid State Physics, New Age International, New Delhi, 2102.

14. C.Kittel, “ Introduction to solid state Physics”,Wiley

15. L.V.Azaroff, * Introduction to solids”, McGraw Hill

16. Santosh Kumar Upadhyay, Chemical Kinetics and Reaction Dynamics, Springer 2006.

17. N. B. Hanny, Treatiesin Solid State Chemistry, 4" Edn,

18. N. B. Hanny, “Solid State Chemistry”

19. M. C. Day and J Selbin, Theoretical Inorganic Chemistry, Reinhold Pub. Corp., New Y ork,

20. C.N.Rao. Nuclear Chemistry

21. B. G. Harvey, Introduction to Nuclear Physics and Chemistry, Prentice Hall, Inc. (1969).

22. H.J. Arnikar, Essentials of Nuclear Chemistry, 4th Edition (1995), Wiely-Eastern Ltd., New

Delhi.
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23. W. Loveland, D. Morrissey and G. Seaborg, Modern Nuclear Chemistry, Wiley-Interscience,
2006.

24. P. P. Mildla, Fatigue and Corrosion in Metals, Springer, 2013.

25. Corrosion- Understanding the Basics, asminternational .org, 2000.

26. H. H. Uhlig, Corrosion and Corrsion Control — 3 edn, John Wiley and sons, New Y ork.

27. J. W. T. Spinks and R. J. Woods, An Introduction to Radiation Chemistry, John Wiley and
sons., New Y oek, 1975.

28. K. L. Kapoor, Text Book of Physical Chemistry, Vol — 1 to Vol-VI, 2011.
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SEMESTER IV
Paper 15
MCHA4T15: Elective (d) Analytical Chemistry Special-11
60 h (4 h per week): 15 h per unit 100 Marks

Course Outcomes: At the end of the course, student will be able to
Under stand the fundamental principles forming basisfor the instrumental methods of analysis.
Select most suitable technique for the desired analysis.
I dentify experimental conditions necessary to carry out the analysis of different samples.

Formul ate experiments based on optical and electroanalytical techniques.

o~ W NP

Demonstrate working of each instrument used in analysis.

Unit-l: Optical methods of analysis-IV

Inductively coupled plasma-atomic emission spectroscopy: Principle, atomization and excitation.
Plasma source and sample introduction. Instrumentation. Comparison of ICP-AES with AAS.
Applications.

X-ray fluorescence spectroscopy: Principle. Instrumentation: wavelength and energy dispersive
devices. Sources and detectors. Comparison between wavelength and energy dispersive techniques.
Sample preparation for XRF. Matrix effects in XRF. Applications in quaitative and quantitative
analysis.

Electron microscopy: Principle, instrumentation and applications of scanning electron microscopy
(SEM) and transmission e ectron microscopy (TEM)

Unit-I1: Electrochemical methods of analysis-1V

I on selective el ectrodes: Theory of membrane potential. Types of ion-selective electrodes. Construction
of solid state electrodes, liquid membrane electrodes, glass membrane eectrodes and enzyme
electrodes, Selectivity coefficients, Glass electrodes with special reference to H*, Na" and K* ions.
Applications of ISE in analysis of environmentally important anions like F, Cl-, Br-, I, NOz and CN-.
Advantages of ISE.

Coulometry: Principle. Coulometry at constant potential and constant current. Instrumentation.
Applications and advantages of coulometric titrations.

Electrochemical microscopy: Introduction to scanning probe microscopy (SPM), scanning tunneling
microscopy (STM), atomic force microscopy (AFM) and scanning electrochemica microscopy
(SECM).

Unit-111: Thermal methods of analysis

Introduction to different thermal methods, Thermogravimetry (TG and DTG), Static thermogravimetry,
guasi static thermogravimetry and dynamic thermogravimetry, Instrumentation-Balances, X-Y recorder,
Stanton-Redcroft TG-750, Thermogram, Factors affecting thermogram, Applications of
thermogravimetry, Differential Therma Analysis (DTA)- Theories, DTA curves, Factors affecting
DTA curve, Applications of DTA, simultaneous determination in thermal analysis, Differential
Scanning Calorimetry (DSC)- Introduction, Instrumentation, DSC curves, factors affecting DSC

curves, applications, Thermogravimetric titration-Theory, Instrumentation and applications.
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Unit-1V: Air pollution and analysis

Air pollution and analysis-classification of air pollutants, sources of air pollution and methods of

control, sampling of aerosols and gaseous pollutants and their effects, SO,, NO,, CO, CO,, particulates-
SPM, RSPM, High Volume Sampler, Fabric Filters, Cyclones (direct and Reverse), ESP, ozone layer,
Green house effect, Heat I1dands, Acid Rain.

References

© 0o N o 0 s~ wDdh PR

R T O =
W N o 00D W N R O

Essentials of Nuclear Chemistry: H. J. Arnikar (Willey Eastern Ltd)

Substoichiometry in Radioanalytical Chemistry: J. Ruzicka and J Stary (Pergamon Press)
Instrumental Methods of Analysis. Willard, Meriit and Dean(Van Nostrand)

Instrumental Methods of Analysis. G. Chatwal and S. Anand (Himalaya Publishing House)
Vogel’s Text Book of Quantitative inorganic Analysis: Bassett, Denney, Jeffery,Mendham (ELBS)
Advanced Analytical Chemistry: Meites and Thomas (McGraw-Hill)

Atomic Absorption Spectroscopy: Robinson (Marcel Dekker)

Instrumental Methods of chemical Analysis: Braun (Tata McGraw-Hill)

Radiochemistry: A. N. Nesmeyanov (Mir Publications)

. Analysis of Water: Rodier

. lon selective electrodes. Koryta (Cambridge University Press)

. Industrial Chemistry: Aroraand Singh (Anmol Publications)

. Diffraction Methods. John Wormad (Clarendon Press)

. Electroanaytica Chemistry: Bard (Dekker)

. Analytical Chemistry by Open Learning (Wiley)

. An Introduction to Electron Diffraction: Beeston (North Holand Publishing Co.)
. Material Science and Engineering: V. Raghavan (Printice-Hall of India)

. Practical Physica Chemistry: J. B. Yadav (Goel Publishing House)

19.

Indian Pharmacoepia, Vol-I, Il and I11.

Web link for related NPTEL cour ses
Analytical Chemistry: https://nptel .ac.in/courses/104105084
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SEMESTER IV
Practical 8
MCH4P08: Major Research Project
12 h per week 200 Marks

The objective of research project isto train the student in identifying the problem of research,
develop the hypothesis, design the experiments/surveys to test the hypothesis, collect and analyse the
dataand draw conclusions from it. In addition, the aim is also to prepare the student to present the data
in various forms such as project report, presentation in conferences and seminars and research paper.
Research project is al'so aimed to prepare the student for doctoral research after the completion of the
programme.

Thestudent will haveto carry out aresearch-based project work in thethird and fourth semester.
The project work may be carried out in the parent department or any other ingtitute in collaboration
with the parent institute. For this, the student will be attached to any of the national/regional/private
research institute/organization for the duration of the fourth semester. If the student is working in the
organisation other than the parent department, then it will be the responsibility of the student to attend
the classes and other departmental activities in order to be eligible to appear for the examination. The
student will be alotted the supervisor in the third semester; after which the student will finalize the
topic of the project work in consultation with the supervisor.

The research project of the student will be evaluated on the basis of the project report submitted
by him/her and the power point presentation made by him/her in the presence of interna and external

examiner during the examination.
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RASHTRASANT TUKADOJI MAHARAJ
NAGPUR UNIVERSITY, NAGPUR

Scheme of Teaching and Examination

for
Two year Post Graduate Programme

M. Sc. (Microbiology)

(Asper NEP 2020 Sructure and Credit Distribution)
Cour se Effective from 2023-2024



Scheme of Teaching and Examination for M. Sc. (Micr obioloqy)

As per NEP 2020 Sructure and Credit Distribution of PG Degree Program
for Two Year Choice Based Credit System (Semester Patter n)
Effective from 2023-2024

Semester |
Teachl(?]?ss)cheme Examination Scheme
Course Course Total | Total .
SN Name of Course . Theory Practical
Category Code Th |Tu| P |Hry Credit Exam ) _
Hrs. SEE | CIE | Min. | SEE | CIE | Min.
1| DsC Microbial MMILTO1l| 4 - - 4 4 3 80 | 20 | 40 - - -
Metabolism
2 | DSC Enzymol ogy and MMI1TO2 | 4 - - 4 4 3 80 | 20 40 - - -
Techniques
3 | DSE Elective 1 MMILTO3| 4 - - 4 4 3 80 | 20 | 40 - - -
(Choose any One)
1. Advance
Techniquesin
Microbiology
2. Membrane
Structure and
Signa Transduction
4 | RM Research MMILTO4 | 4 - - 4 4 2 80 | 20 | 40 - - -
Methodology
5 | LAB1 | Practicdl | MMI1PO1 | - - 6 6 3 2-6* 50 | 50 | 50
6 | LAB2 | Practical Il MMI1PO2 | - - 6 6 3 2-6* 50 | 50 | 50
(Including Research
Methodol ogy)
Total 16 | - | 12 | 28 | 22 - 320 | 80 | 160 | 100 | 100 | 100

Marks of Theory Component=400 Marks of Practical Component=200 TOTAL = 600
Min.Passing: 160+100= 260




Semester ||

Teaching Scheme

Examination Scheme

(hrs)
SN Course Name of Course Course Toral Tota! Theory Practical
Category Code | rpylTu| P |Hrey [ Exam . .
Hrs. SEE | CIE | Min. | SEE | CIE | Min.
1| DSC Environmental MMIZ2TO5| 4 - - 4 4 3 80 20 40 - -
Microbial
Technology
2 | DSC Immunology and MMI2TO6| 4 - - 4 4 3 80 | 20 40 - -
Immunodiagnostics
3 | DSE Elective 2 MMI2TO7| 4 - - 4 4 3 80 | 20 | 40 - -
(Choose any one)
1. Microbial
Metabolites
2.Pharmaceutical
Microbiology
4 | OJr On Job Training / MOJXPOL | - - 8 8 4 3-8* - - - 50 50 | 50
Fidd Project
5 | LAB3 | Practical Il MMI2PO3| - - 6 6 3 2-6* - - - 50 | 50 | 50
6 | LAB4 | Practical IV MMI2P04 | - - 6 6 3 2-6* - - - 50 | 50 | 50
Total 12 | - | 20 | 32 | 22 240 | 60 | 120 | 150 | 150 | 150

Marks of Theory Component =300 Marks of Practical Component=300 TOTAL = 600
Min. Passing: 120+150= 270




Semester 111

Teaching Scheme
(hrs)

Total

Examination Scheme

SN Course Name of Course Course Tota! Theory Practical
Category Code Th |Tu| P |Hry Credit Exam
Hrs. SEE | CIE | Min. | SEE | CIE | Min.
1 | DsC Microbial MMI3TO8 | 4 - - 4 4 3 80 | 20 | 40 - - -
Diversity,Evolution
and Ecology
2 | DSC Molecular Biology |MMI3T09| 4 - - 4 4 3 80 | 20 40 - - -
and Genetics
3 | DSC Recombinant DNA |MMI3T10| 4 - - 4 4 3 80 | 20 | 40 - - -
Technology and
Nanobiotechnol ogy
4 | DSE Elective 3 MMI3T11| 4 - - 4 4 3 80 | 20 | 40 - - -
(Choose any one)
1. Drug and
Disease
Management
2. Bioinformatics
5 | LAB5 | Practical V MMI3PO5 | - - 4 4 2 - - - - 50 | 50 | 50
6 | RP Research Project/ MRP3PO1 | - - 8 8 4 - - - - 50 | 50 | 50
Dissertation (Core)
Total 16 | - | 12 | 28 | 22 320 | 80 | 160 | 100 | 100 | 100

Marks of Theory Component=400 Marks of Practical Component=200 TOTAL = 600

Min.Passing: 160+100=260




Semester |V

Teachl(?]?SS)cheme Total Examination Scheme
ot
SN Course Name of Course Course Tota! Theory Practical
Category Code Th |Tu| P |Hry Credit Exam
Hrs. SEE | CIE | Min. | SEE | CIE | Min.
1 | DsC Virology MMI4T12 | 4 - - 4 4 3 80 | 20 | 40 - - -
2 | DSC Microbial MMI4T13| 4 - - 4 4 3 80 | 20 | 40 - - -
Fermentation &
Techniques
3 | DSC Medical MMI4T14 | 4 - - 4 4 3 80 | 20 | 40 - - -
Microbiology and
Parasitology
4 | DSE Elective 4 MMI4T15 | 4 - - 4 4 3 80 | 20 | 40 - - -
(Choose any one)
1. Vaccinology
2. Bioethics,
Biosafety and IPR
5| RP Research Project/ |MRP4P02 | - -1 12 | 12 6 - - - - 100 | 100 | 100
Dissertation (Core)
Total 16 | - | 12 | 28 | 22 320 | 80 | 160 | 100 | 100 | 100

Marks of Theory Component=400 Marks of Project Component=200 TOTAL = 600

Min. Passing: 160+100=260

2 Years-4 Sem. PG Degree (88 credits) after Three Year UG Degree or
1 Year-2 Sem PG Degree (44 credits) after Four Year UG Degree

Total Credits for Four Semesters (Two Year Course): 4* 22 =88

Total Marks for Four Semesters (Two Year Course): 4 * 600 = 2400




Basket for ELECTIVE (DSE) Category Courses (Microbiology)

Semester | Course Category Name of Course Course Code
A. Advance Techniques in Microbiology
Elective 1

B. Membrane Structure and Signal Transduction MMI1TO3
A. Microbial Metabolites

[ Elective 2
B. Pharmaceutical Microbiology MMI2TO7
A. Drug and Disease M anagement

1 Elective 3
A. Vaccinology

v Elective 4 B. Bioethics, Biosafety and IPR MMI4T15

Abbreviations:

DSC: Discipline Specific Course, DSE: Discipline Specific Elective SEE: Semester End
Examination, CIE: Continuous Internal Evaluation, OJT: On the Job Training
(Internship/Apprenticeship), FP: Field Project, RM : Research Methodology, RP: Research Project




EVALUATION and DISTRIBUTION OF MARK S
(1) Continuous Inter nal Evaluation (CIE): Twenty (20) mar ks

a.  Mid-Semester Examination: Maximum Marks 10, Duration of Examination: One Hour, Pattern
of Question Paper: Multiple Choice Questions, Mode of examination: Online or offline.

b. Overall Participation: Maximum 10 Marks (Such as, Attendance in theory classes, seminar,
assignment, quiz, participation in field tours, conferences, workshops, and the general behaviour
in the department.)

Note: Total Marks of CIE will be 20 (i.e, 10+10). A candidate must have to secure minimum 50% marks
(i.e, 10 out of 20 marks). Failing so, he/she shall not be allowed to appear in End Semester Examination.
(2) Semester End Examination (SEE)
a. Theory Paper: Maximum Marks: 80 (Eighty), Duration of Examination-Three Hours, The paper will
be set so asto cover all units/sections of the syllabus as below:

Type of Total Number of No. of Mar ks for Each | Total maximum
guestions questionswith Marks questions to Question mar ks
be
« Short 4+1=5
answer one long question from
guestions each unit (16 marks each)
= Long or
answer two questions from each S 16 80
questions unit (8+8=16 marks each)
+
one short question on
each unit (4 marks each)

3) Gener al Scheme for Distribution of Marksin Practical Examination in Microbiology
Marks: 100 [SEE: 50 Marks] [CIE: 50 Marks]
a) Continuous I nter nal Evaluation (CIE): Fifty (50) mar ks Attendance in practical classes,
seminar, assignment, quiz, participation in field tours, conferences, workshops, and the general
behaviour in the department
Note: Total Marks of CIE will be 50 marks. A candidate must have to secure minimum 50% marks
(i.e, 25 out of 50 marks). Failing so, he/she shall not be allowed to appear in End Semester
Examination



b) Semester End Examination (SEE): Time: 5-6 h (Two days Examination)

Exercise-1 15 Marks - BEvaluated jointly by Internal and External Examiner
Exercise-2 15 Marks - BEvaluated jointly by Internal and External Examiner
Record 10 Marks - Evaluated by Internal

Viva-Voce 10 Marks - Evaluated by External

Total 50 Marks

4) Gener al Scheme for Distribution of Marks in Project Examination in Microbiology

The project work will carry total 100 marks (SEE=50 + CIE=50) in Semester Il and 200 marks
(SEE=100 + CIE=100) in Semester 1V and will be evaluated by both external and internal examiners in
the Department. The examiners will evaluate the project work considering the coverage of subject
matter, presentation, literature ec.




RASHTRASANT TUKADOJI MAHARAJ
NAGPUR UNIVERSITY, NAGPUR

Syllabus

for

Two year Post Graduate Programme

M. Sc. (Microbiology)
(Asper NEP 2020 Sructure Effective from 2023-2024)



M. Sc. Semester-I

Discipline Specific Core Course (DSC-1)-MICROBIOLOGY —Paper |

(MMI11T01) (MICROBIAL METABOLISM)

Course Outcomes: At the end of the course the students will be able to
1. Understand the biochemical basis of life forms

2. Learn the energy transformations in biological processes

3. Understand the synthesis of biomolecules

4. Understand synthesis and breakdown mechanisms in bacteria

DSC-1 Hours: 04 Hours /Week Marks: 80+20=100 Credit:
THEORY 04
Unit-I
Carbohydrates | Carbohydrates as informational molecules:-Sugar code, Plant | 15 Hrs
and Lipids Lectins: - ConA, G4, WGA. Animal:- Galectin A, MBP-
1.Viral:- HA, VPI. Bacterial:- LT,CT.
Reverse TCA cycle,
Biosynthesis of cell wall polysaccharides and bacterial
peptidoglycan.
Biosynthesis of microbial exopolysaccharides (alginate)
Lipid:- Membrane lipids, biosynthesis of membrane
phospholipids, Steroid transformation
Unit-I1
Proteinsand | Proteins: Characteristics of alpha-helix and p-sheets| 15 Hrs
Nucleic acids | Ramachandran plot, Concept of protein domain and motif,

common motifs and their role in metabolism, protein folding
and denaturation curves, role of Chaperones and chaperonins.
Biosynthesis of amino acids (only Aromatic, Acidic and Basic
amino acid).

Determination of primary structure of polypeptide (N-
terminal, C-terminal determination, method of sequencing of
peptides),

Nucleic acids:- Structural details of Duplex DNA, Unusual
structures. palindrome, inverted repeats, mirror repeats, triplet
DNA, G tetraplex, secondary structure of RNA, purine and
pyrimidine biosynthesis, degradation and regulation, salvage
pathway, Inhibitors.

DNA sequencing. (Maxam-Gilbert and Sanger dideoxy)|
method)




Unit 111

Photosynthesis | Anoxygenic photosynthesis:-Green sulphur bacterial, non-| 15 Hrs
sulphur bacterial, purple phototrophic bacteria.

Oxygenic photosynthesis: -Cyanobacteria.
Chemolithotrophy:- Hydrogen oxidation and autotrophy in
hydrogen bacteria. Oxidation of reduced sulphur compounds
and Iron.

Bioluminiscence; Biochemical pathway in bacteria

Unit IV
Nitrogen and Biochemical M echanisms: 15 Hrs
Sulphur Nitrification and Anammox.

metabolism and | Nitrate reduction and Denitrification.

methanogenesis | Nitrogen fixation: Symbiotic, nonsymbiotic. Sulphate
reduction.

Methanogenesis, Acetogenesis, Acetate use and autotrophy

Suggested Books:

1. D. L. Nelson and M. M. Cox. ‘Lehninger Principles of Biochemistry’, Macmillan Int.

2.J. M. Berg, J. L. Tymoczko and L. Stryer. ‘Biochemistry’ 6 th edition, W. H Freeman and
Company.

3. S. C. Rastogi. ‘Biochemistry’. Tata McGraw Hill Publishing Company, New Delhi.
4. Gottschalk G. ‘Bacterial Metabolism’. Springer, New York.
5. Doelle H.W. 1969. Bacterial Metabolism. Academic Press

6. Sandikar B. M. ‘Basic Biochemistry and Microbial Metabolism’. Himalaya Publishing House,
Mumbai.

7. Conn E. E. and Stmph P. K. ‘Outlines of Biochemistry’ John Wiley & Sons, New Delhi.
8. Sokatch JR. 1969. Bacterial Physiology and Metabolism. Academic Press

9. Brock Biology of Microorganisms, Thirteenth Edition by Michael T. Madigan, John M.
Martinko, David A. Stahl, David P. Clark, Benjamin Cummings, 1301 Sansome Street,San
Francisco, CA 94111.

10. Voet D. and Voet J. G (2011). Biochemistry. United Kingdom: Wiley.



Discipline Specific Core Course (DSC-2)-MICROBIOLOGY —Paper 2 (MMI11T02)

M. Sc. Semester-|

(ENZYMOLOGY AND TECHNIQUES)

Cour se Outcomes:
1. Students will be able to understand general characteristics of enzymes
2. Students will learn the different mechanisms of enzyme catalysis.

3. Students will be able to Gain an understanding of enzyme kinetics and regulation.
4. Students will be able to understanding the various biochemical techniques based on

enzymes like biosensors

DSC-2
THEORY

Hours: 04 Hours /Week M arks. 80+20=100

Credit:
04

Unit-I

Fundamentals
of Enzymology

Concept of enzyme specificity, Mechanism of enzyme action:
Models, catalysis by proximity effect, acid-base catalysis,
electrogatic interaction, metal ion catalysis, nucleophilic and
electrophilic catalysis, preferential binding. Mechanism of
action of lysozyme and serine proteases.

Multienzyme complexes, Concept and mechanism of fatty
acid synthase and pyruvate dehydrogenase complexes

| soenzyme; concept and L actate dehydrogenases as marker
enzymes

Enzyme regulation; Allosteric (example ATCase), chemical
modification and calmodulin mediated regulation.

15Hrs

Unit-l1

Enzyme
Kinetics

Significance of Michaelis-Menten equation and its
transformations.

Kinetics of enzyme inhibition,
Kinetics of bisubstrate reaction & multistep reactions
Allosterism: Kinetic analysis of allosteric enzymes.

Covalent Modification, Feed -back inhibition.

15 Hrs




Unit 111

Enzyme Techniques for isolation and purification of enzymes, 15Hrs
Techniques methods for enzyme assays.

Protein: ligand binding studies: association and dissociation
constants, co-operative ligand binding MWC or concerted
model, sequential model.

Enzyme biosensors. General concept, glucose biosensor.
Industrial applications of enzymes (Amylase, Protease,
Cellulase)

Protein engineering- Objectives & strategies of enzyme
engineering. Methods of enzyme engineering. Protein
engineering applications.

Unit IV
Immobilised Immobilization techniques for cells (physical adsorption, 15Hrs
enzymes ionic binding, covalent binding, lattice entrapment,

membrane entrapment, micro encapsulation) and enzymes
(covalent binding, entrapment, micro encapsulation, cross-
linking, adsorption, ionic binding, affinity binding,
chelation, disulfide bonds)

Immobilized enzyme kinetics, Immobilized bioreactors
Applications of immobilized enzymes

Suggested Books:

1) Fundamentals of Enzymology- Nicholas Price and Lewis Stevens, Oxford Univesrity press
2) Biochemistry -Albert L. Lehninger, Kalyani Publishers

3) Outlines of Biochemistry- Conn & Stumph

4) Enzymes & Enzyme Technology - Anilkumar, MV Learning

5) "Enzymology and Enzyme Technology" by Bhatt SM .

6) Enzyme Technology" by S Shanmugam and T Sathishkumar ...

7) The Biochemistry of copper By: Jack Peisach, Phillip Aisen.

8) Metabolic Pathways By:-David M.Greenberg.

9) Harper’s Biochemistry By: Robert K.Myrray.

10) Enzymes. By Trevor Palmer.

11) Methodsin Enzymology By: S. Berger, A. Kimmel.

12) Immobilization of Enzymes and cells By: Gordon Bickerstaff.

13) Enzymes -Biotechnology Hand book-by NIIR Board of Consultants & Engineers
Asia Pacific Business Press Inc,106-E ,Kamla Nagar,Delhi-110007



M. Sc. Semester-I

Discipline Specific Elective Course (DSE-1)-MICROBIOLOGY- Paper 3
(MMI1TO03) (ADVANCE TECHNIQUESIN MICROBIOLOGY)

Course outcome: At the end of the course the students will be able to

1. Learn the basic biophysical techniques

2. Understand the design and working principle of various microscopes
3. Understand the bimolecular separation and identification techniques
4. Learn the advanced molecular techniques

DSE-1 Hours: 04 Hours /Week Marks: 80+20=100 Credit:
THEORY 04
Unit-I
Biophysical Determination of size, shape and Molecular weight of 15 Hrs
Techniques-| Macromolecules:-by Viscosity, CD/ORD, Light scattering,
diffusion sedimentation and Centrifugation techniques.
X-ray crystallography: Principle, instrumentation and applications
Unit-I1
Biophysical [Electrophoresis: Agarose Gel, SDS-page, two-dimensional gel | 15 Hrs
Techniques-l1 |electrophoresis, capillary electrophoresis, immune-
electrophoresis, Pulsefield gel dectrophoresis.
Chromatography: Principle, instrumentation and applications of
GLC, GC-MSand HPLC
Unit [
Biophysical Blotting techniques: Western, Southern, Northern, 15Hrs
techniquelll | Radioimmunoassay. NMR and its biological importance.
Infrared spectroscopy, FTIR Spectroscopy and its application.
Radiography : Basic concept, Autoradiography
Unit IV
Microscopical Electron Microscopy: SEM, TEM, Staining procedures and 15Hrs

Techniques.

microscopy.

Fluorescent Microscopy: Staining procedures and Microscopy,
FISH. Laser scanning, confocal microscopy, Atomic force
microscopy. Cryoelectron microscopy.




Suggested Books:

10.
11.

Biophysical Chemistry by Upadhyay, Upadhyay, Nath

Boyer R. F. (2000). Modern experimental biochemistry. India: Pearson Education.
Chakravarty R., Goel S. and Cai W. (2014). Nanobody: the "magic bullet" for molecular
Imaging? Theranostics. 4(4): 386-398.doi:10.7150/thno.8006

Dennison C. (2013). A guide to protein isolation. Netherlands: Springer Netherlands.
Desiderio D. M., Kraj A. and Nibbering N. M. (2009). Mass spectrometry: instrumentation,
interpretation and applications. United Kingdom:Wiley.

FeldheimD. L. and Foss C. A., J. (Editors). (2002) Metal nanoparticles synthesis and
characterization and applications. Taylor & Francis

Hofmann A., Walker J. M., Wilson K. and Clokie S. (2018). Wilson and Walker's Principles
and techniques of biochemistry and molecular biology. United Kingdom: Cambridge
University Press.

Narayanan P. (2007). Essentials of biophysics. Indiac New Age International.

Nolting B. (2013). Methods in modern biophysics. Germany: Springer Berlin Heidelberg.
Rutherford T. (2019). Principles of analytical biochemistry. Alexis Press LLC. New York.
Segel 1. H. (2010). Biochemical calculations. 2nd Edition. India: Wiley India Private.
Limited.



M. Sc. Semester-I
Discipline Specific Elective Course (DSE-1)-M I CROBIOLOGY- Paper 3
(MMI1T03) (MEMBRANE STRUCTURE AND SIGNAL
TRANSDUCTION)

Cour se Outcome:
1. Students will understand the structures and components of prokaryotic and eukaryotic
cells, especially macromolecules, membranes, and organelles.
2. Students will understand how the transport of molecules through cell membrane.
3. Studentswill understand different advance technique used for cell membrane study.

At the end of the course, the student has a strong foundation on the functions of the cell.

DSE-1 Hours: 04 Hours /Week Marks: 80+20=100 Credit:
THEORY 04
Unit-I
Structureand Prokaryotic and Eukaryotic Cell structure, Structure and 15 Hrs
organization of | function of Mitochondria, and Endoplasmic reticulum,
membranes prokaryotic membrane, Membrane junctions (Gap & tight
junctions),
Techniques for membrane study: Electron microscopic
method, membrane vesicles, differential  scanning
colorimetry, flouroscence, photo bleaching recovery, flow
cytometry
Unit-I|
Membrane | Active and Passive transport, Uniport, ATP powered pumps, 15 Hrs
Transport non-gated ion channels, co transport by symporters and
antiporters, transepithelial transport.
Unit [
Signal General concept of cell signaling, G-protein coupled receptors 15 Hrs
Transduction | and their effectors.
RTK and MAP Kinases-Down regulations of pathways.
Cytokine receptors and their mechanism (JAK-STAT
pathway).
Unit IV
Bacterial signal | Basic two component system. Higtidine kinase pathway. 15 Hrs

transduction

Sporulation asa model of bacterial signaltransduction.
Osmoregulatory pathways. Heat shock proteins. Mating types
of yeast.

Bacterial Biofilm: Composition, formation and role.




Suggested Books:

1. Principlesof Biochemistry, A. L. Lehninger, D.L. Nelson, M.M. Cox. , Worth Publishing.

2. Harper’s Biochemistry K. Robert, M.D. Murray, D.K. Granner, P.A. Mayes and V.I.
Rodwell,McGraw Hill/ Appleton and Lange.

Biochemistry (Fifth Edition), Lubert Stryer.

V. Voet and J. G. Voet, Biochemistry, 3rd edition, John Wiley, New Y ork, 2004.

Molecular Cell Biology by Bruce Albert.

Molecular Biology by Lodish, Darnell and Baltimore.

Molecular Biology of the gene by Watson et al 4th ed.

Cell and molecular biology by Gerald Karp.

Cell biology by Pollard and Earnshaw

© oo N AW



M. Sc. Semester-|
MICROBIOLOGY - Paper-4 (MM11T04)
(RESEARCH METHODOLOGY)

Cour se Outcomes:
After learning research methodology course, students will be able to

1. Identify and describe the characteristics of different types of research, including basic,
applied, and patent-oriented research.

2. Apply scientific thinking and problem identification techniques in the research process.
3. Apply descriptive and inferential statistical analysis techniques to analyze and interpret
research data and understand the concept of hypothesis and its importance in research, and
apply appropriate research methods.

4. Develop skills in technical writing, research reporting, and the proper structure and
organization of research documents and gain awareness of research ethics, academic
integrity, and the importance of avoiding plagiarism and academic malpractice.

RM - Hours: 04 Hours /Week M arks: 80+20=100 Credit:

THEORY 04
Unit-I

Research basics 15 Hrs

& objectives 1.1 Definitions; research, research methodology, discovery,
invention & innovation.

1.2 General & specific characteristics of research. Types of
research- Descriptive & analytical, Applied & fundamental,
Qualitative & quantitative, Conceptual and empirical.

1.3 Stepsof action- Genesis of problem, defining of problem &
formulation of the problem.

1.4 Literature survey- Importance of literature survey in
defining the problem-Primary & secondary sources-
reviews, monographs, patents, web as a source of
literature.

1.5 Identifying gaps in present knowledge. Research questions

& development of working hypothesis.




Unit-11

Research Design

2.1 Features of good research

2.2 Definition of hypothesis, assumption, postulates. Qualities
of good hypothesis, Null Hypothesis and Alternative
Hypothesis

2.3 Definition & types research methods, characteristics of
survey methods their types & advantages.

2.4 Experimental method- definition, basic assumption, types
of variables in experiment. Steps of experimental method.

15Hrs

Unit 111

Bio-statistics &
itsapplication in
research

3.1 Definition of statistics & bio-statistics, population & types
of population, individual, attribute, variate, frequency &
frequency distribution, class interval, methods of grouping or
classinterval, class width & boundary, Accuracy and
Precision.

3.2 Methods of data collection-Sampling , sampling errors,
non sampling errors

3.3 Central tendency & measures of central tendency- mode,
median, arithmetic mean of grouped & ungrouped data
geometric mean, harmonic mean.

3.4 Measures of variance or dispersion- standard deviation or
root mean deviation

3.5 Test of comparision - Chi square test, Student’s t-test.

3.6 Correlation analysis. Linear regression.

3.7 Introduction to ANOVA, Use of statistical software.
Application of Microsoft Excel in statistical analysis
(statistical functions and spreadsheets in MS-Excel).

3.8 Presentation of statistical data- Tables, Charts (bar
charts, pie charts) & diagrams (histograms & dendrogram)

& diagrams (bar charts, pie charts, histograms &
dendrograms)

15Hrs




Unit IV

Technical, and 4.1 Research report-Concept and need of research report and| 15 Hrs
research scientific writing. Structure of thesis, structure of project
reporting, report, sructure of project proposal. Importance of

research ethics abbreviations and acronyms. Significance of report writing
and plagiarism

4.2 Structure of Research paper, Types of scientific
publications- magazines, journals, reviews, news-letters,
various reference styles. Annotated bibliographies.

4.3 Academic integrity (Research Ethics), skills (rules) for
good academic practice, understanding plagiarism and
academic malpractice/ Copy write, plagiarism checker.

4.4 Impact Factor, Cite Score, h-Index, i10-Index, Citation
Index.

4.5 Intellectual Property Rights (IPR) Introduction to IPR
(Patents, Trademarks, Geographical indicators, and
Copyright).

4.6 Online research tools, N-list, Zotero /Mendley, and
Software for paper formatting like LaTeX tools;, N-list,
Mendley, plagiarism checker and LaTeX.

Suggested Books:

1. Shanti Mishra, & Alok, S. (2011). Handbook of Research Methodology: A Compendium for
Scholars & Researchers. Educreation Publishing.

2. Singh, Y. kumar. (2006). Fundamentals of Research Methodology and Statistics. New Age
International Publishers.

3. Walliman, N. (2010). Research Methods The Basics. Routledge Taylor and Francis Group.



M. Sc. Semester-|
MICROBIOLOGY - PRACTICAL-1(MMI1P01)

Cour se outcomes:

1.This course explains the enzyme activity determination of important hydrolytic enzymes.
2. Students will earn about the effect of different physical factors.

3. Students will able to isolate and purify the enzyme.

4. Students will able to isolate and identify Nitrogen fixing bacteria.
5. Students will be able to isolate Siderophore producing bacteria

LAB-1 Hours: 06 Hours /Week Marks: 50+50=100 Credit:
03
Perform minimum 08 from following practical’s
1) Detection of Urease enzyme activity, 45Hrs

2) Determination of kinetic constant of amylase: -Amylase activity,
Vmax. Km.

3) Effect of pH and temperature on amylase activity.

4) Effect of inhibitors on amylase activity.

5) Estimation of protein by Lowry’s method.

6) Production, isolation and purification of enzyme and
determination of its activity. (any one enzyme)

7) Estimation of sucrose in presence of glucose.

8) Determination of UV absorption maxima of proteins, DNA and

RNA.

9) Isolation of Siderophore producing bacteria.

10) Determination nitrate reduction and denitrification of

microorganism

11) Determination of blood sugar by using glucose biosensor.

12) Titration curve of amino acid and determination of pK value.

13) Immobilization of enzyme and estimation of its activity.




M. Sc. Semester-I
MICROBIOLOGY - PRACTICAL-2 (MMI1P02)

Course outcomes: After successful completion of this course, students will be able :

1. This course explains the techniques of protein biology

2. Students will learn about Subcellular organelles and isolation of Marker enzymes.

3. The performance of various molecular techniques will be understood

4. Students will learn various techniques of protein isolation and analysis techniques

5. Students will learn about techniques for Isolation and screening of industrially important
microorganisms

6. Students will learn about statistical analysis of research data

LAB-2 | Hours: 06 Hours/Week M arks. 50+50=100 Credit:
03

Perform minimum 10 from following practical’s and Experiment number 15, 16 and 17
are compulsory

45 Hrs
1) Separation of DNA by agarose gel electrophoresis

2) Separation of amino acids/sugars by paper chromatography.

3) Separation of serum proteins by paper electrophoresis.

4) Separation of amino acids by Thin layer chromatography.

5) SDS-Page of proteins.

6) Performance of affinity chromatography.

7) Performance of Gel filtration chromatography.

8) Demonstration of blotting technique [Western /Southern/Northern].

9) lon exchange chromatography

10) Separation of Subcellular organelles and isolation of Marker
enzymes

11) Demonstration of HPLC and GC.

12) Isolation and screening of industrially important microorganisms.

13) Determination of thermal death point and thermal death time of
microorganisms.

14) Measurement of bacterial population by turbidometry method

15) Determination of Statistical averages/ central tendencies. a) Arithmetic
mean b) Median c) Mode.




16) Representation of Statistical data by a) Histograms b) Pie diagrams c)
Use of statistical software (SPSS).

17) Determination of measures of Dispersion a) Mean deviation b) Standard
deviation and coefficient of variation.

18) Tests of Significance-Application of following a) ChiSquare test b) t-
test ¢) Standard error

19) Determination and interpretation of data by one and two way ANOVA.

Suggested Booksfor Lab 1 & 2:

1) Microbes in Action: Seely, Wander Mark Tarporewala, Bombay

2) A Manual of Microbiology: A.J. Salle.

3) Microbiology Methods:. Collins

4) Bacteriological Techniques: F.J.Baker

5) Introduction to Microbial Techniques. Gunasekaran

6) Biochemical methods. Sadashivam & amp; Manickam

7) Laboratory Fundamentals of Microbiology: Alcamo, I.E., Jones and

Bartlett Publishers

8) Biochemical techniques by Wilson and Walker.

9) Experimental Biochemistry by B. Sashidhar Rao and Vijay M. Deshpande.

10) Practical Biochemistry by David Plummer

11) An Introduction to Practical Biochemistry, 3rd Edition, Plummer D.T

12) Experiments in Microbiology, 4th Ed., AngjaK.R.

13) Handbook of Techniques in Microbiology, KarwaA S., Rai, MK and Singh HB
14) Methods in Enzymology By: S.Berger, A. Kimmel.

15) Laboratory Manual on Biotechnology-P. M. Swamy

16) Essentials of biostatistics & research methodology by Indranil, Saha, Bobby Paul.



M. Sc. Semester-I| |

Discipline Specific Core Course (DSC-3)-MICROBIOLOGY —Paper 5
(MMI12T05) (ENVIRONMENTAL MICROBIAL TECHNOLOGY)

Course Outcomes:

1. Be ableto acquaint with microbial communities and their interaction.

2. Be able to know about role of microorganisms in treatment of waste materials.
3. Be ableto know about the factors responsible for global warming.

4. Be ableto know about restoration of degraded ecosystem.

DSC-3 Hours: 04 Hours /Week Marks: 80+20=100 Credit:
THEORY 04
Unit-I
Biodeterioration, | Biodeterioration: Definition and concept of biodeterioration,| 15 Hrs
Biomagnification | biodeterioration of woods, textile clothing and pharmaceutical
and products. Biodeterioration of stone monuments and approach
Eutrophication | for its restoration.
Biomagnification: concept and consequences,
Biomagnifications of heavy metals, chlorinated hydrocarbons
and pesticides and mitigation methods.
Eutrophication: Consequences of . waste water and sewage
discharge in natural water bodies, Causes of eutrophication,
Microbial changes induced by discharge of organic and
inorganic  pollutants, factors influencing eutrophication
process and control of eutrophication.
Unit-I|
Biotransformation,| Biotransformations: Mechanism of biotransformation, Metalg 15 Hrs
Biodegradation and metalloids, mercury;, pesticides  such  as
and Bioleaching | hexachlorobenzene and DDT transformations.
Biodegradation: Biodegradation of plastics, lignin, aliphatic,
aromatic and asphalts hydrocarbons.
Bioleaching of ores, leaching techniques and applications.
Unit [
Restoration of | Concept of Reclamation, revegetation, Management of mine 15 Hrs

degraded
ecosystems

spoil dumps and tailing sites, Wastewater management using
high rate transpiration systems, Concept of phytoremediation
and applications. Case studies related to restoration of
wasteland ecosystems using integrated biotechnological
approach.




Unit IV

Global Global warming and climate change, Ozone depletion, UV-B, | 15 Hrs
Environmental green house effect, acid rain, their impact and
Problems biotechnological approaches for management. Acid mine

drainage and associated problems.

Suggested Books:

1. Application of Microbes in Environmental and Microbial Biotechnology. Editors: Inamuddin,
Mohd Imran, Ahamed, Ram Prasad, Copyright: 2022

2. Recent Advances in Microbial Degradation. Editors: Inamuddin, Mohd Imran Ahamed, Ram
Prasad, Copyright: 2021

3. Environmental Pollution and Remediation, Editors: Ram Prasad Copyright: 2021

4. Advances in the Domain of Environmental Biotechnology

5. Recent Developments in Microbial Technologies. Editors. Ram Prasad, Vivek Kumar, Joginder
Singh, Chandrama Prakash Upadhyaya, Copyright: 2021

6. Microbial Technology For Sugtainable Environment Editors. Pankaj Bhatt, Saurabh
Gangola, Dhanushka Udayanga, Govind Kumar

7. Microbial Ecology: Fundamentals and Applications (4th Edition) Author: Ronald M.
Atlas, Richard Bartha

8. Brock Biology of Microorganisms (14th Edition) Author: Michael T. Madigan, John M.
Martinko, Kelly S. Bender, Daniel H. Buckley, David A. Stahl, Thomas Brock

9. Environmental Microbiology 3rd Edition Author: lan L. Pepper, Charles P. Gerba, Terry J.

Gentry

10. Soil Microbiology 3rd Edition Author: Robert L. Tatell|

11. Environmental Microbiology: From Genomes to Biogeochemistry 2nd Edition Author: Eugene
L. Madsen

12. Manual of Environmental Microbiology Author: Cindy H. Nakatsu, Robert V. Miller, Suresh D.
Pillai


https://www.springer.com/book/9789811622243
https://www.springer.com/book/9789811605178
https://www.springer.com/book/9789811554988
https://www.springer.com/book/9789811589980
https://www.springer.com/book/9789811544385
https://link.springer.com/book/10.1007/978-981-16-3840-4#author-1-0
https://link.springer.com/book/10.1007/978-981-16-3840-4#author-1-1
https://link.springer.com/book/10.1007/978-981-16-3840-4#author-1-1
https://link.springer.com/book/10.1007/978-981-16-3840-4#author-1-2
https://link.springer.com/book/10.1007/978-981-16-3840-4#author-1-3

M. Sc. Semester-I| |

Discipline Specific Core Course (DSC-4)-MICROBIOLOGY —Paper 6
(MMI12T06) IMMUNOLOGY AND IMMUNODIAGNOSTICS)

Course outcome:

1. Thiscourse gives an overview on the immune system including organs, cells and

receptors

2. The students learn about molecular basis of antigen recognition, hypersensitivity
reaction, antigen-antibody reactions.
3. The course develops in the student an appreciation for principles of immunology
andits applications in treating human diseases.

DSC-4 Hours: 04 Hours /Week Marks: 80+20=100 Credit:
THEORY 04
Unit-I
Overview of the Cells involved in Immune system: Hematopoiesis,| 15Hrs
Immune system| Lymphocytes, mononuclear phagocytes, Antigen Presenting
and CM | cells, Granulocytes.
Lymphoid organ: Lymphatic system, Primary and Secondary|
lymphoid organs.
Complement System: Pathways of complement activation,
regulation of complement system, Biological functions of
complement system.
Inflammation:  Intracellular  cell adhesion molecules,
Mechanism of cell migration, Inflammation. Pathways of
antigen processing and presentation.
Cell Mediated Immunity: General properties of effector T
cells, Cytotoxic T Cells, Natural Killer cells, Antibody-
Dependent cell mediated cytotoxicity.
T-Cell dependent and T-cell independent defense
mechanisms.
Unit-I|
Specific Immung Cancer and the Immune system: Origin and Terminology,| 15 Hrs

Response

Malignant Transformation of cells, oncogenes and cancer
induction, Tumor Antigens, Immune surveillance theory,
Tumor evasion of thel mmune system, Cancer |mmunotherapy.
Transplantation Immunology: Immunological basis of Graft
Rejection, Mechanism of Graft rejection. |mmunosuppressive
therapy: General and specific. Clinical Transplant.

Tolerance: Central and peripheral tolerance to sdf antigens,
Mechanism of induction of natural tolerance.




Unit 111
Immune Immunodeficiency disorders:- Phagocytic cell defect (Chediak-| 15 Hrs
Dysfunction | Higashi syndrome); B-cell deficiency (Bruton’s X-linked
hypogammaglobulinemia);  T-cell  deficiency  disorder
(DiGeorge Syndrome); Combined B-cell & T-cell deficiency
disorder (SCID-Severe combined immunodeficiency diseases,
Wiskott-Aldrich  syndrome); Complement deficiencies and
secondary immunodeficiency conditions carried by drugs,
nutritional factors & AIDS.
Autoimmunity and autoimmune diseases:-General
consideration, Etiology, Clinical categories, Diagnosis and
treatment. RA (Rheumatoid arthritis); SLE (Systemic Lupug
Erythematosus); Guillain- Barre Syndrome; Multiple sclerosis;
Mysthenia gravis; Grave’s disease; Goodpasture syndrome,
Autoimmune haemolytic disease; Pernicious anaemia.
Hypersensitivity :- Typel, Typell, Typelll & Type IV

Unit IV

Immuno- Precipitation reactions: Immunodiffusion,| 15 Hrs
diagnostics immunoelectrophoresis,

Agglutination reactions. Bacterial Agglutination,
Heamagglutination, Passive agglutination, Reverse passive
agglutination and agglutination inhibition.

Immunodiagnostic techniques: Radio-Immuno assay, ELISA,
Chemiluminiscence  immunoassay, = Western  blotting
technique, Complement fixation test, Immunofluorescence,
I mmunoelectron microscopy.

Suggested Books:

1. Essentials of Immunology by Riott | .M. 1998. ELBS, Blackwell Scientific Publishers,London.
2. Immunology 2™ Edition by Kuby J. 1994. W.H. Freeman and Co. New Y ork.

3. Immunology - Understanding of Immune System by Claus D. Elgert. 1996. Wiley -Liss, New
York.

Fundamentals of Immunology by William Paul.

Cellular and Molecular Immunology. 3™ Edition by Abbas,

Immunobiology: The Immune System in Health and Disease. 3" Edition by Travers.
Immunology- A short Course. 2™ Edition by Benjamin.

Manual of Clinical Laboratory and Immunology 6th Edition. 2002 by Nod R. Rose Chief Editor:
Robert G. Hamilton and Barbara Detrick (Eds.), ASM Publications.

Pocket Guide to Clinical Microbiology. 2™ Edition. 1998 by Patrick R. Murray, ASM
Publications.

10. Immunology, 6th Edition Kuby, RA Goldsby, Thomas J. Kindt, Barbara, A. Osborne, Freeman,2002.
11. Janeway € al., Immunobiology, 4th Edition, Current Biology publications., 1999.

12. Fundamental of Immunology, Paul, 4th edition, Lippencott Raven, 1999.

13. Monoclonal antibodies Goding, , Academic Press. 1985.

© N O A
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M. Sc. Semester-I| |

Discipline Specific Elective Course (DSE-2)-MICROBIOLOGY- Paper 7

(MMI11T03) (MICROBIAL METABOLITEYS)

Course Outcomes
1. Acquaint with basics of microbial metabolites, newer bioactive molecules and

I mmunomodulators.
2. Understand structure and mode of action of secondary metabolites. Knows the concept
of Quorum sensing.

DSE-2
THEORY

Hours: 04 Hours /Week M arks: 80+20=100

Credit:
04

Unit-I

Introduction of
metabolites

Metabolites. General account of metabolites, secondary|
metabolites. Classification, structure and mode of action of
secondary  metabolites. Plants secondary —metabolites:
Digitoxine, Salicylic acid,

Mycotoxins- Aflatoxin, Ochratoxin, Patulin.

Biopolymers. Polypeptides (collagen, casein and serum
albumin), Polynucleotides and polysaccharides (amylose,
amylopectin, alginate, cellulose) and other biopolymers like
chitin, Xanthan, dextrin, Gellan, Pullulan, curdlan and
hyluronic acid.

Polyamines. Brief outline and functions of polyamines.
Synthesis of linear polyamine-putrescine,

cadoverine, spermidine and spermine.

Secondary Metabolite Production by Cyanobacteria, Enzyme
inhibitors and mmunomodulators

15Hrs

Unit-l1

Antimicrobial
drugs:
Secondary
metabolites

Antibiotics: History and discovery of antibiotics, Antibiotic
resistance, Mechanisms of antibiotic resistance.

Structure and mode of action of antibiotics:

Aminoglycosides (Amikacin), Carbapenems (Imipenim),
Microlids (Azithromycin),  Nitrofuran (Nitrofurantoin),
Penicillin (Amoxicillin), Quinolones  (Gatifloxacin
[Ciprofloxacin), Sulphonamides (Sulfamethoxazole),
Tetracyclines (Doxycyclines), Chloramphenicol, Fucanazole.

New Moleculess Angucyclines (baikalomycins A-C),
rabelomycin and 5-hydroxy-rabelomycin

15 Hrs




Unit 111

Pigmentsas | General account of pigments. 15 Hrs
metabolites

Microbial pigments: Bacteriochlorophylls, Carotenoids of
prokaryotes, rhodopsin and accessory pigments (Pulcherrimin
and indigoidin) Defensive role of pigments.

Vaso-relaxants or contractants, Diuretics or laxatives

Marine bacteria synthetizing bio-pigment- prodigiosin,
astaxanthin, violacein, zeaxanthin, lutein or lycopene

Industrial Importance of Pigmented Compounds

Unit IV

Microbial Antioxidants. Characteristics of fats and water solublel 15 Hrs
vitamins vitamins.

Structure, function and chemistry of: Retinol (vitamin A),
Riboflavin (vitamin B2), Cynocobalamine(Vitamin B12) and
ascorbic acid (vitamin C).

Deficiency diseases in humans.Xerophthalmia, BeriBeri,
Pellegra, Scurvey, Keratomalacia, osteoporosis,
Osteomalacia, Cheilosis,Glossitis, Pernicious anemia and
Ervthroid hypoplassia.

Suggested Books:

1.

NoobkowdN

10.

11.

General Microbiology by Hans G. Schlegel, C. Zaborosch. Publisher: Cambridge University
Press

Biotechnology. A Textbook of Industrial Microbiology, by W. Crueger and A. Crueger.
Publisher :Sinauer Associates.

Industrial microbiology by G. Reed, Publishers. CBS

Biology of Industrial microorganisms By A. L. Demain.

Stanbury PF.A. Whitaker and Hall. Principles of fermentation technology

Fermentation and Biochemical Engineering Handbook: Principles, Process Design, and
Equipment by H.C. Vogel, C.L. Todaro, C.C. Todaro. Publisher: Noyes Data Corporation/
Noyes Publications.

New Products and New Areas of Bioprocess Engineering (Advances in Biochemical
Engineering/Biotechnology, 68) by T. Scheper. Publisher : Springer Verlag. New and Future
Developments in Microbial Biotechnology and Bioengineering: Microbial Secondary
Metabolites Biochemistry and Applications byVijai G. Gupta (editor), Anita Pandey (editor)
Biotechnology of Antibiotics and Other Bioactive Microbial Metabolites by Giancarlo
Lancini, Rolando Lorenzetti

Bacterial physiology and metabolism by Kim B.H. and Gadd GM. 2008. Publisher:
Cambridge University Press, Cambridge.



M. Sc. Semester-I| |

Discipline Specific Elective Course (DSE-2)-M I CROBIOLOGY- Paper 7
(MMI12T07) (PHARMACEUTICAL MICROBIOLOGY)

Course Outcomes:
1) Students will gain the knowledge regarding Drug discovery and drug development

2) Students will get knowledge about production of various types of enzymes antibiotic
resistance and development of new therapeutic drugs to the students.
3) Students will have a deep insight into the antimicrobial agents and their mode of action.
4) Students get knowledge about Regulatory practices, biosensors applications in
Pharmaceuticals and Quality Assurance

DSE-2 Hours: 04 Hours /Week Marks: 80+20=100 Credit:
THEORY 04
Unit-I
Introductionto | History and development of chemotherapeutic agent, 15Hrs
Chemotherapeut | Properties of antimicrobial agents, Types of chemotherapeutic
Ic agents agents — Synthetic, Semisynthetic, Natural Antibiotics
Antimicrobial agents: antibacterial, antifungal, antiviral,
antiprotozoal and anti cancer antibiotics and drugs and their
mode of action.
Unit-I|
Preservation, | Principles of preservation: objectives of preservation, the ideal| 15 Hrs
Antibiotic preservative, rational development of a product preservative
resistance and system etc.
development (.)f Preservative stability and efficacy. methods of Preservative
new therapeutics . .
evaluation and testing
Development of antibiotic resistance, Mechanism of antibiotic|
resistance, Antimicrobial Peptides: History, properties,
sources, mode ofaction, application.
Phage therapy: introduction to phages, Iytic cycle, types of
phages involved in phage therapy
Plant based therapeutic agents
Unit [
Microbial Microbial contamination and spoilage of pharmaceutical 15Hrs
production and | products (sterile injectibles non injectibles, ophthalmic
Spoilage of preparations and implants) and their sterilization.
pharmaceutical | Manufacturing procedures and in process control of
Products pharmaceuticals.

Other pharmaceuticals produced by microbial fermentations
(streptokinase,streptodornase),

New vaccine technology, DNA vaccines, synthetic peptide
vaccines, multivalent subunit vaccines. Vaccine clinical trials




Unit IV

Regulatory Introduction to  pharmacopoelaz  Food and Drug| 15 Hrs

practices, Administration (FDA) regulation and Indian Pharmacopoeia

biosensors (IP), British  Pharmacopoeia (BP), United States
applicationsin | Pharmacopoeia(USP)

Pharmaceuticals | Good Laboratory Practices (GLP) Good Manufacturing
and Quality Practices (GMP) and Current Good Manufacturing Practices
Assurance (cGMP), Government regulatory practices and policies, FDA

perspective. Rational drug design.

Biosensors in pharmaceuticals Application of microbial

enzymes in pharmaceuticals.

Regulatory aspects of quality control. Quality assurance and

guality management in pharmaceuticals 1ISO, WHO and US

certification. Sterilization control and sterility testing (heat
sterilization, D value, z value, survival curve, Radiation,
gaseous and filter sterilization)

Design and layout of sterile product manufacturing unit.

(Designing of Microbiology laboratory)

Safety in Microbiology laboratory.

Suggested Books:

1. Pharmaceutical Microbiology — Edt. byW.B.Hugo& A.D.Russell Sixth edition. Blackwell scientific
Publications.

2. Analytical Microbiology —Edt by Frederick Kavanagh Volume | & 11.Academic Press New York.
3. Prescott's Microbiology 8th Edition by Willey, Joanne, Sherwood, Linda, Woolverton, Chris

4. Pharmaceutical Microbiology by AshutoshKar

5. Quinolinone antimicrobial agents — Edt. by David C. Hooper, JohnS.Wolfson .ASM Washington
DC.

6. Quality control in the Pharmaceutical Industry - Edt. by Murray S.Cooper Vol.2. Academic Press
New York.

7. Biotechnology — Edt. By H.J.Rehm & G.Reed, Vol 4. VCH Publications, Federal Republic of
Germany.

8. Pharmaceutical Biotechnology by S.PVyas &V. K. Dixit. CBS Publishers& Distributors, New
Delhi.

9. Good Manufacturing Practices for Pharmaceuticals Second Edition, by Sydney H.Willig, Murray
M. Tuckerman, William S.Hitchings IV. Mercel Dekker NC New York.

10. Advances in Applied Biotechnology Series Vol 10, Biopharmaceuticals in transition. Industrial
Biotechnology Association by Paine Webber.Gulf Publishing Company Houston.

11. Drug Carriersin biology & Medicine Edt. by Gregory Gregoriadis.Academic Press New York.
12. Quality Assurance in Microbiology by Rajesh Bhatia, Rattan lall hhpunjani. CBS Publishers &
Distributors, New Delhi.



M. Sc. Semester-I| |
MICROBIOLOGY - PRACTICAL-3 (MM12P03)

Course Outcomes:
1. Be able to perform techniques in environmental microbiology
2. Beableto understand different parameters in environment microbiology

LAB-3 Hours: 06 Hours /Week M arks: 50+50=100 Credit:
03

Perform minimum 10 from following practical’s

1. Determination of Colour, Turbidity, temperature as physical| 45 Hrs
characteristicsof ~ water and sewage

2. Determination of pH, alkalinity and acidity of water and
sewage

3. Determination of total solids of waste water.
4. Determination of hardness of sewage, oil and grease.

5. Determination of oil and grease contents in water and
sewage

6. Determination of Dissolve oxygen in sewage

7. Determination of Chemical Oxygen Demand in sewage.

8. Determination of nitrate nitrogen in water and sewage by
UV - spectrophotometric method

9. Determination of the concentration of sulphate in water and
sewage by using turbidometric method,

10. Determination of the concentration of chloride in water
and sewage by Mohr’s titrimetric method,

11. Determination of the concentration of phosphorus in water
and sewage by stannous chloride method

12. Sample (water and sewage) preparation for metal
analysis,

13. Determination of the concentration of mercury in water
and sewage by spectrophotometric method,

14. Determination of the concentration of lead in water and
sewage by spectrophotometric method,

15. Determination of the concentration of copper in water
and sewage by spectrophotometric method

16. Determination of Microbiological characteristics of
water and sewage

17. Determination of Microbiological analysis of soil:

18. Screening of antibiotic producing microorganism from
soil,

19. To demonstrate ammonification process in soil

20.To demonstrate nitrification process in soil

21. To demonstrate denitrification process in soil




Suggested Books:

1. Environmental Science and Biotechnology by A. G Murugesan and C. Rajkumari 1SBN
10: 8180940098 / ISBN 13: 9788180940095 Editorial: MJP Pub, Chennai, 2005

2. Practical Manual of Wastewater by Barbara Hauser CRC Press 2019

3. Standard Methods for the Examination of Water and Wastewater, 24™ edition APHA AWWA,
2023.

4. Handbook Of Water And Wastewater Analysis Hardcover — 1 January 2007 by Kanwaljit Kaur

5. Handbook of Methods in Environmental Studies: Water and Waste Water Analysis by S.K. Maiti,
Oxford Book Company 2011

6. Water and Wastewater Laboratory Techniues by Roy- Keith Smith Water Environment Federation,
Second Edition.

7. Industrial Water Analysis Handbook Author: Natargjan Manivasakam, Chemical Publishing
Book 2011

8. Methods of Soil Analysis, Part 2: Microbiological and Biochemical Properties: 12 (SSSA Book
Series) by Peter J. Bottomley, J. Scott Angle, R. W. Weaver, 2014

10. Soil Microbiology, Ecology, and Biochemistry by Paul and Clark, 1989

11. Advanced Techniques in Soil Microbiology by Ajit Varma and Ralf Oelmuller 2007 Springer
Publication


https://www.iberlibro.com/9788180940095/Environmental-Science-Biotechnology-Theory-Techniques-8180940098/plp
https://www.iberlibro.com/9788180940095/Environmental-Science-Biotechnology-Theory-Techniques-8180940098/plp
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Barbara+Hauser&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Kanwaljit+Kaur&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=S.K.+Maiti&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Peter+J.+Bottomley&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=J.+Scott+Angle&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=R.+W.+Weaver&search-alias=stripbooks

M. Sc. Semester-I| |

MICROBIOLOGY - PRACTICAL-4 (MM 12P04)

Course Outcomes:

1. Be able perform various diagnostic technique in immunology.

2. Beableto gaink

nowledge of different bacterial diseases and their diagnosis

LAB-4 Hours: 06 Hours /Week Marks: 50+50=100 Credit:
03
Perform minimum 10 from following practical’s
1) Deermination of concentration of antigen in the serum 45 Hrs

sample by Immunodiffusion technique

2) Perfromance of Immunoelectrophoresis technique to
Separate immunoglobulins

3) Determination of Blood grouping and Rh type

4) Detection of typhoid antigen using Widal [slide and tube]
teds.

5) Detection of Syphilis using TRUST [Toludine Red
Unheated Serum Test]

6) Performance of Australian latex antigen test.

7) Performance of Antistreptolysin ‘O’test [ASO]

8) Performance of Pregnancy test.

9) Performance of Rheumatoid arthritis test [RA]

10) Detection for the presence of antibodies to Syphilis by
RPR [rapid plasmareagin] tet.

11) Performance of Treponema pallidum haemagglutination
test (TPHA).

12) One step test for Qualitative detection of HBs.

13) ELISA [Enzyme Linked Immunosorbent Assay]-HIV and
HBs.

14) Serological detection of tuberculosis by Quanti FERON
TB Gold test

15) Isolation & Identification of Rosettee cells.

16) Total and Differential counting of WBC.




Suggested Books:
1. Hudson, L. and Hay, F.C. (1989). Practical mmunology. 3rd Edition, Blackwell scientific
Publications, Oxford.

2. Myers, R.L. (1989). Immunology: A Laboratory Manual. Wm. C.Brown Publishers. Dubuque,
Lowa

3. Rastogi, S.C. (1996). Immunodiagnostics Principles and Practice. New Age International (P) Ltd.,
New Delhi.

4. Tawar, GP. (1983). A Hand Book of Practical Immunology. Vikas Publishing House Pvt. Ltd.,
New Delhi.

5. Tdwar, GP. and Gupta, S.K. (1992). A Hand Book of Practical and Clinical Immunology. Vol. 1 -
2. CBS Publishers & Distributors, Delhi.

6. Turgeon, M.L. (1990). Immunology and Serology in Laboratory Medicine. The C.V. Mosby
Company, Baltimore.

7. Frank C. Hay, Olwyn M. R. Westwood (2008) Practical Immunology, 4th Edition  Wiley-
Blackwell Publisher

8. Ray Edwards (1999) Immunodiagnostic —A Practical Approach by Oxford University Press

9. Imunodiagnostics Principles and Practice. A Hand Book of Practical and Clinical Immunology.
Vol. 1-2, New Age International (P) Ltd.

10. Garvey, J.S., Cremer, N.E. and Sussdorf, D.H. (1977). Methods in Immunology. A Laboratory
Text for Instruction and Research. 3rd Edition. The Benjamin Cummings Publishing Company
Advanced Book Program, London.

11. Praful B. Godkar (Author), Darshan P. Godkar (2018) Textbook Of Medical Laboratory
Technology Clinical Laboratory Science And Molecular Diagnosis 2 Vol Set, 3" Ed Bhalani
Publishing House


https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AFrank+C.+Hay
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AOlwyn+M.+R.+Westwood
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Praful+B.+Godkar&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Darshan+P.+Godkar&search-alias=stripbooks

M. Sc. Semester-1 11

Discipline Specific Core Course (DSC-5) -M1CROBIOLOGY- Paper 8
(MM13T08) (MICROBIAL DIVERSITY, EVOLUTION AND ECOLOGY)

Cour se Outcomes
1. Students should gain understanding of major concepts in microbial ecology.

2. Students will understand contemporary techniques used to analyze microbial communities
and community function.

3. Students should understand microbial evolution and ecosystem management.

DSC-5 Hours: 04 Hours /Week Marks: 80+20=100 Credit:

THEORY 04
Unit-|

Sudy of 15 Hrs

microbial o _ _

diversity Distribution, Abundance, Ecological Niches.

Types-Bacterial, Archael, Eucaryal, Characteristics and Classification of
Archae

Thermophiles classification, habitat and thermophilic adaptations.
Commercial aspects of thermophiles and application of thermoenzymes.

Acidophiles- Classification, life at low pH, acido-tolerance, applications.

Alkaliphiles- Isolation, habitat distribution and taxonomy, Enzymes of
alkaliphiles and their applications.

Psychrophiles- Microbial diversity at cold ecosystem, cold sensing, cold
adapted enzymes, cryoprotectants and ice binding proteins, role of
exopolymers in microbial adaptationsto seaice.

Halophiles- Classification, Halophilicity and Osmotic protection,
Hypersaline Environments, Prokaryotic halophiles: Halobacteria
osmo-adaptations or halotolerance mechanism, Applications of halophiles
and their extremozymes.

Barophiles- Classification, high pressure habitat adaptation to high
pressure, life under pressure, applications of barophiles.




Unit-11

M ethods of
studying
microbial
diversity

Introduction to Species richness, Total number of species, Species
evenness and Distribution of species.

Methods of biodiversity analysis:

Biochemical Methods -1. Plate Count: Selective plating & Direct viable
counts 2. Community physiological profiling (CLPP) 3. Fatty acid
methyl ester analysis (FAME), advantages & disadvantages of
biochemical methods.

Molecular based methods : 1. G+C content 2. Nucleic acid re-
association and hybridization 3. DNA Microarrays 4. DNA Cloning &
Sequencing 5. PCR-based methods DGGE/TGGE, Single strand
conformation polymorphism (SSCP), Restriction fragment length
polylymorphism (RFLP), Terminal restriction fragment length
polymorphism (T-RFLP) Ribosomal intergenic spacer analysis (RISA) /
Automated ribosomal intergenic spacer analysis (ARISA). Highly
repeated sequence characterization or microsatellite regions, advantages
& disadvantages of molecular methods.

Study of Diversity indices, dominance indices, information statistics
indices, Shannon index, Brillouin Index, Rank abundance diagrams,
community similarity analysis, Jaccard Coefficient, Sorensen coefficient,
cluster analysis.

15Hrs

Unit 1

Sudy of
Microbial
Evolution

Evolution of earth and early life forms.

Primitive life forms.-RNA world, molecular coding, energy and carbon
metabolism, origin of Eukaryotes, endosymbiosis.

Methods for determining evolutionary relationships:-Evolutionary
chronometers, Ribosomal RNA sequencing, signature sequences,
phyllogenetic probes, microbial community analysis.

Derivation of Microbial Phyllogeny:-characteristics of domain of life,
classical taxonomy, chemotaxonomy, bacterial speciation.

Genetic structure of population:-Genotype frequency, allele frequencies.
Hardy-Weinberg Law: -Assumptions, predictions, derivation, extension
and natura selection.

15 Hrs




Unit IV

Microbial Population, guilds, communities, homeostatis, Environment and 15 Hrs
Interactions microenvironment. . Terestrial  environment, deep, surface

and Ecosystem | ecosystems.

M anagement

Fresh water environment, lake and river microbiology.
Marine Microbiology and Hydrothermal vents.

Microbial Interactions. Competition and coexistence, Gause
hypothesis, syntrophy, commensalism and Mutualism, predation,
parasitism, and antagonism, Interaction with plants and animals.

Management and improvement of waste land/barren land. Oil spills,
damage and management petroleum and oil shore management.

Suggested Books:

1. Advances in applied microbiology. Vol.X, edited by Wayne W. Umbreit and D. Pearlman
Academic Press.

2. Brock biology of Microorganisms. XI edition. By Michael T. Madigan, John M. Martinko. Pearson
Education International.

3. Extreme environment. Metabolism of microbial Adaptation. Milton R., Heinirich Academic Press.
4. Extremophiles by Johri B.N. 2000. Springer Werlag, New York.

5. Microbial diversity by Colwd D., 1999, Academic Press.

6. Microbial ecology. Fundamental and applications by Ronald M. Atlas and Richard Bartha. Il and
IV edition.

7. Microbial Ecology. li edition by R. Campbell. Blackwell scientific publication. 8. Microbial life in
extreme Environment. Edited by D.J. Kushner. Academic Press.

9. Microbiology : Dynamics and Diversity by Perry.

10. Microbiology of Extreme Environment . Edited by Clive Edward. Open University Press. Milton
Keynes.

11. Microbiology of extreme Environment and its potentials for Biotechnology. Edited by N. S. Da
Coadta, J. C. Duarata,, R.A.D. Williams. Elsisver applied science, London

12. Thermophiles. General, Molecular and applied Microbiology. Thomas D.Brock. Wiley
Interscience publication.

13. Microbial Ecology: Fundamentals and Applications. 4th ed. (Addison-Wesley) Atlas, R.M., and
R. Bartha. 1998.




M. Sc. Semester-111
Discipline Specific Core Course (DSC-6) -M1CROBIOLOGY- Paper 9
(MMI3T09) MOLECULAR BIOLOGY AND GENETICYS)

Course Outcomes: At the end of the course the students will be able to

1. Demonstrate knowledge of the central dogma of biology

2. Understand the DNA proof reading and repair system of DNA.

3. Know about DNA regulation and post translation modification to became functional proteins
4. Basic understanding of genetics and hereditary

DSC-6 Hours: 04 Hours/Week Marks. 80+20=100 Credit:
THEORY 04
Unit-I
Genome 15 Hrs
grn%agezr?g on Structural organization of genome (prokaryotes and eukaryotes), Cot
Regulation curve analysis, C-value paradox.
Regulation of gene expression : An overview on levels of regulation,
terminology and operon concepts, enzyme induction and repression;
positive and negative regulation in E. coli- lac and ara operons;
regulation by attenuation — his and trp operons; antitermination — N
protein and nut sites in Lambda phage. Organization and regulation
of nif and nod gene expression in bacteria; gal operon in yeast.
Global regulatory responses-heat shock response, stringent response
and regulation by small molecules such as cAMP and PPGP
Unit-11
DNA 15 Hrs
gﬁlgsion General principles, Characteristics of replication, various modes of
Repair replication. relation between cell cycle and DNA synthesis,

enzymology of DNA replication in prokaryotes and eukaryotes,
Mechanism of DNA replication in prokaryotes and eukaryotes,
inhibitors of DNA replication.

Types of DNA damage-deamination, oxidative damage, alkylation
and pyrimidine dimers; repair pathways — mismatch, short patch
repair, nucleotide/base, excision repair, recombination repair and
SOS repair system.




Unit 111

Protein
Biosynthesisand
DNA binding
proteins

Central dogma theory and flow of genetic information, genetic
code and its elucidation, structure and composition of
prokaryotic and eukaryotic ribosomes, structural features of
rRNA, mRNA and tRNA in relation to function, steps of
protein biosynthesis (activation of amino acids, initiation,
elongation, termination) in prokaryotes and eukaryotes; post
translational modification of proteins and their sorting and
targeting; regulation of tranglation; inhibitors of protein
biosynthesis

DNA binding proteins: Enhancer sequences and control of
transcription. Identification of protein — binding sites on DNA,
control of transcription by interaction between RNA
polymerases and promoter region, use of alternate sigma
factors, controlled termination attenuation and anti termination

15Hrs

Unit IV

Genetics

Mendelian principles (Dominance, segregation, independent
assortment, allele, multiple allele), Pseudoallele,
codominance, incomplete dominance, pleiotrophy, genome
imprinting, penetrance and expressivity, linkage and crossing
over, sex linkage, Sex-limited and sex-influenced characters,
linkage maps, gene mapping with molecular markers and by
using somatic cell hybrid.

Deviation from Mendelism: Complex patterns of inheritance,
guantitative traits and inbreeding

Non-Mendlian inheritance: Cytoplasmic inheritance and
imprinting

15Hrs

Suggested Books:

Molecular Genetics of Bacteria, 3rd ed. 1998. JW. Dale. Wiley Publ.

Bacterial and Bacteriophage Genetics. 4th ed. 2000. By E.A. Birge. Springer.

Genetics by Gardner.

1
2
3. Modern Genetic Analysis by Griffith.
4
5

Molecular Cell Biology. 1995, 3rd ed. by Lodish et al. Scientific American books, W.H.

Freeman and Company.




6. Molecular Biology. 1995, by David Freifelder, Narosa Publ. House. 9. Text Book of
Molecular Biology. 1994, by Sivarama Sastry et a, Macmillan India Ltd.

7. GenesVIII. 1997. by B. Lewin. Oxford University Press. The Biochemistry of nucleic acids.
1992, 11th ed. by Adams et a, Chapman and Hall.

8. Biochemistry. 1995 by L. Stryer. W.H. Freeman and Co.Biochemistry, 1998, 4th ed. by GLL.
Zubay. W.C.B. Publ.

9. Microbial Genetics. 1995, by David Freifelder. Narosa Publ. House.

10. Biochemistry and Molecular Biology. 1997, by W.H. Elliott & D.C. Elliott. Oxford
University Press.

11. . Molecular biology of the Gene. 1998, 5th ed. Watson et al, Addison Wesley Longman.

12. Concepts of Genetics, Klug WS and Cummings MR — Prentice Hall



M. Sc. Semester-1 11

Discipline Specific Core Course (DSC-7) -MICROBIOLOGY - Paper 10
(MM13T10) (RECOMBINANT DNA TECHNOLOGY AND NANOBIOTECHNOLOGY)

Cour se Outcomes: At the end of the course the students will be able to
1. Understand the application of recombinant DNA technology in biotechnological research.

2. Achieve a sound knowledge on methodological repertoire which allows them to innovatively

apply these techniques in basic and applied fields of life science researches

3. Understand the Synthesis, characterization and application of nanomaterials in biological

sciences
DSC-7 Hours: 04 Hours /Week Marks: 80+20=100 Credit:
THEORY 04
Unit-I
M olecular DNA cloning: Enzymes used in recombinant DNA technology, High| 15 Hrs
Cloning capacity cloning vectors (cosmid, YAC, BAC & PAC), genomic library,
M ethods cDNA library and chromosome libraries, Transformation, Gene
knockout techniques in bacterial and eukaryotic organisms.
Screening and identification of genes, Expression vectors, heterologous
probes, oligonucleotide probes, microarrays.
RNA Analysis and Gene Expression- Methods for RNA isolation and
purification. Analysis of gene expression.
PCR:Steps, advantages,limitations,application,RT-PCR,
Unit-I|
Other Restriction mapping: DNA sequencing dideoxy and pyrosequencing, | 15 Hrs
molecular DNA fingerprinting. S1 Mapping, primer expressions,
tools for DNase footprinting, DMS footprinting.
study in Nuclear run on transcription, reporter gene transcription.
Genes Genome Editing - Introduction to genome editing techniques-
Principles and applications of genome editing techniques. CRISPR-
Cas9, site-directed mutagenesis, and other genome editing methods.
Unit [
Application | Overview of the diverse applications of rDNA technology, Gene| 15 Hrs
of rDNA | therapy and its potential in treating genetic disorders, Strategies for
technology | gene delivery in therapeutic applications, Production of
biopharmaceutical (Somatostatin  and anticancer drugs) using

recombinant DNA technology, Industrial applications of genetic
engineering, such as enzyme production (Proteases and lysozyme),
biofuel production, and bioremediation. Introduction to synthetic
biology and its integration with genetic engineering.




Unit IV

Nano- Concept of Nano-Biotechnology, Properties of nanomaterials, | 15 Hrs
Biotechnology Classification of nanomaterials.

Synthesis of nanoparticles: Silver and Silver oxide nanoparticles,
Zinc and Zinc oxide nanoparticles.

Techniques for detection of nanoparticles. UV-Visible and Infra-
red Spectroscopy, and XRD

Applications of Nano-Biotechnology: Agriculture and food
processing, Biosensors, Drug and gene delivery sysyem,

Cancer diagnostic and treatment.

Limitations of Nanoparticles

Suggested Books:

1

10.

11.

Principles of Gene Manipulation and Genomics (2016) 8th ed., Primrose, SB, and Twyman, R,
Wiley Blackwell, ISBN: 978-1405156660.

Gene Cloning and DNA Analysis. An Introduction (2019) 7th ed., Brown, TA, Wiley Blackwell,
ISBN: 978-1119072560.

Benjamin Lewis, Genes VI (3rd Ed.) Oxford University & Cell Press, NY.2004 .
Genome 4 (2017) 4th ed., Brown, TA, Garland Science, ISBN: 978-0815345084.

Brown T.A . Genomes, 2nd ed, 2002 , Taylor and Francis publishers, New York 5) Primrose S.B,
Twyman R.m., and Old R.w.,

Principles of gene manipulations, 6th ed, 2002, Blackwell publishers, Oxford.

Walker M.J., and Raply R. Molecular biology and biotechnology 4th ed, 2000, Panima
publishers, New delhi.,

Challa S. S. R. Kumar, Josef Hormes, Carola Leuschner , “Nanofabrication towards Biomedical
Applications, Techniques, Tools, Applications and Impact”, Wiley — VCH.

D.S. Goodsell, “Bionanotechnology: Lessons from Nature”, Wiley Press.

Genomic Medicine: Principles and Practice (2014) 2nd ed., Ginsburg, GS, and Willard, HF,
Oxford University Press, ISBN: 978-0199334468.

Molecular Genetics and Genomics (2020) 1t ed., Krebs, JE, and Goldstein, ES, Jones & Bartlett
Learning, ISBN: 978-1284154544




M. Sc. Semester-I11
Discipline Specific Elective Course (DSE-3)-MICROBIOLOGY- Paper 11
(MMI3T11) (DRUG AND DISEASE MANAGEMENT)

Course Outcomes: At the end of the course the students will be able to
1. Acquire knowledge of the terms prodrug, drug, and drug latentiation.

2. Learn about a variety of anti-infective drugs mechanisms of action, including those of
iodophores (providone-iodine), benzylkonium chloride, and genitaviolet.
3. Understanding the variety of antifungal, antitubercular, antiprotozoal, antimalarial, and

antihistaminic medicines' mechanisms of action

DSE-3 Hours: 04 Hours /Week Marks: 80+20=100 Credit:

THEORY 04
Unit-I

Drug History, Prodrug design-Basic concept, Prodrugs to improve patient 15Hrs

latentiation

and Prodrug acceptability, carrier-linked prodrugs, (carrier linkages for various
functional groups, carrier-linked bipartite prodrugs, macromolecular
drug carrier systems) bioprecursors prodrugs

(hydrolytic activation, elimination activation,

oxidative activation, reductive activation, nucleotide activation,
phosphorylation activation, sulfation activation and decarboxylation ac

tivation). , carboxylic acids and alcohols, amines, carboxyl compounds.

Drug-microbe: Hogt-parasite relationship, mechanism of drug action

and drug resistance including MDR.

Unit-I|
Antimicrobial | Anti infective agents:lodophores (povidone-lodine), Benzalkonium 15 Hrs
agents chloride, gentian violet, mercury compounds.
(chemistry & , : . .
mode of action) | Antifungal  agents:Ketoconazole, Nystatin,  Griseofulvin.

Amphotericin B,  Clotrimazole,  Econazole,  Fluoronazole,
Miconazole, Tol naftate,

Antitubercular agents. Isoniazid, cycloserine Aminosalicylate
sodium, Capreomycin, Ethambutol, Rifampicin.




Unit 111

Anti- Histamines and Antihistaminic agents. Cimetidine, Ranitidine| 15 Hrs
inflammatory | Omeprazole.
agents H: First-Generation: Meclizine, Clemastine, Hydroxyzine,

(chemistry & | Brompheniramine, Dimetindene, Doxylamine
mode of action) | H1 Second-Generation:Loratadine, Cetirizine, levocetirizine,
H2: Ranitidine, Cimetidine, Famotidine,

Analgesc agents. Paracetamol (acetaminophen)  ibuprofen-
or diclofenac- Opioid Morphine, and their derivatives

Anti-inflammatory analgesics-Phenylbutazone and
oxyphenbutazone, Prostagacetylated salicylates (aspirin), non-
acetylated salicylates (diflunisal, salsalate), propionic acids (naproxen,
ibuprofen, acetic acids (diclofenac, indomethacin), enolic acids
(meloxicam, piroxicam) anthranilic acids

Unit 1V
Anti Parasitic Antiprotozoal agents: 15Hrs
agents 8-Hydroxyquinoline ,Hydroxychloroquine, Metronidazole
(chemistry & Nifursemizone, Ornidazole
mode of action) | Antimalarials: Quininesulphate, Atovaguone/Proguanil (Malarone)

Chloroquine.
Doxycycline.Mefloquine. Primaguine. Pyrimethamine.

Suggested Books:

1. The Organic Chemistry of Drug Design and Drug Action, Silverman R. B., Academic Press.

2. Textbook of Drug Design and Discovery, Eds. Krogsgaard-Larsen P., Liljefors T., Madsen U.,
Taylor & Francis.

3. Drug Discovery — A History, Sneader W., Wiley.

4. Medicinal Chemistry: An Introduction, Thomas G, Wiley.

5. Drug Discovery — A History, Sneader W, John Wiley & Sons, Ltd.

6. Comprehensive Medicinal Chemistry, Series Ed., Hansch C., Pergamon Press.

7. Wilson and Gisvold’s, Textbook of Organic Medicinal and Pharmaceutical Chemistry,
Lippincott-Raven

8. Foye’s Principles of Medicinal Chemistry, Lippincott Williams and Wilkins.

9. Drug Metabolizing Enzymes-Cytochrome P450 and Other Drug Metabolizing Enzymes in Drug
Discovery and Development, Lee JS, Obach SR and Fisher MB, Marcel Dekker, Fontis India, 2003
10. Pharmaceutical Profiling in Drug Discovery for Lead Selection, Borchardt RT, Kerns EH,
Lipinski CA, Thakker DR and

Wang B, AAPS Press, 2004

11. Drug Metabolism — Current Concepts, lonescu C and Caira MR, Springer International Edition
12. Handbook of Drug Metabolism, Woolf TF, Marcel Dekker, 1999

13. Abby L .Parril.M .Rami Reddy.Rational Drug Design.Novel Methodology and Practical
Applications. ACS Symposium Series; American Chemical Society: Washington, DC, 1999.

14. J. Rick Turner. New drug development design, methodology and, analysis. John Wiley & Sons,
Inc., New Jersey.


https://en.wikipedia.org/wiki/Ibuprofen
https://en.wikipedia.org/wiki/Diclofenac
https://en.wikipedia.org/wiki/Opioid
https://en.wikipedia.org/wiki/Morphine
https://en.wikipedia.org/wiki/Hydroxychloroquine
https://en.wikipedia.org/wiki/Metronidazole
https://en.wikipedia.org/w/index.php?title=Nifursemizone&action=edit&redlink=1
https://en.wikipedia.org/wiki/Ornidazole

M. Sc. Semester-I11
Discipline Specific Elective Course (DSE-3)-MICROBIOLOGY- Paper 11
(MMI3T11) (BIOINFORMATICYS)

Cour se Outcomes:
1. The program aims to utilize and understand biological databases to gather, store, retrieve,
manage, analyze and integrate biological datafor generating new knowledge

2. Better understanding of dynamic biological processes and their understanding at molecular
level enabled through and correlated using internet and Bioinformeatics.

3. Tointroduce new age concepts of big data in the ‘omics’ era and their analysis

DSE-3 Hours: 04 Hours /Week Marks: 80+20=100 Credit:

THEORY 04
Unit-I

Basic Concepts 15Hrs

and Computer _ . _

Coding Basic Concept of Computer Organization, Internet, File Transfer

Protocol, Browser, Home Page, Hyper text transfer protocol,
Uniform Resource Locator, Hyperlink and Web Applications.

Computer Coding:- Number system, decimal number system,
binary number system, binary to decimal conversion, Binary
arithmetic, octal number system, hexadecimal number system.

Unit-l1

Genomicsand | Genomics: Nucleotide sequence Databases, its Analysis and 15 Hrs
Proteomics | Identification

Goals of the Human Genome Project, cloning vectors, concept of
maps, physical maps, shotgun libraries;, DNA polymorphism,
nucleotides, DNA sequences. Dot Plots, Simple alignments,
Dynamic  programming global and local  alignments
BLAST,FASTA,Scoring matrices,and alignment scores. Multiple
sequence alignments. Pattern of  substitution within genes,
substitution number estimations, molecular clocks. Protein Datg
bank (PDB), Nucleic Acid Data Bank (NDB),Molecular modeling
DataBank (MMDB)




Unit 111

Phyllogenetics | Phylogenetic analysis:-Evolution, elements of phylogeny, methods 15 Hrs
of phylogenetic analysis, Phylogenetic tree of life, comparison of
genetic sequence of organisms, phylogenetic analysis tools-Phylip,
ClustalW. Parsimony,Inferred ancestral sequence, consensus
tress,comparison of phyllogenetic methods.

Unit 1V
Protein structure| Protein Structure Prediction:- Homology modeling, prediction of| 15 Hrs
prediction protein structure from sequences, functional sites. protein

identification and characterization:- AACompldent, Tagldent,
Pepldent and Multildent, PROSEARCH, PepSea, PepMAPPER,
FindPept, Predicting transmembrane helices, Primary structure
analysis and prediction, Secondary structure analysis and
prediction, motifs, profiles, patterns and fingerprints search.
Methods of sequence based protein prediction.

Suggested Books:

1. DNA Sequencing: From Experimental Methods to Bioinformatics
Author(s): Luke Alphey
2. Bioinformatics: The Machine Learning Approach

Author(s): P.Baldi and S Brunak
3. Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins, Second Edition
Author(s): Andreas D. Baxevanis and B. F. Francis Ouell ette (Eds)
4. Bioinformatics for Dummies Author(s): Jean-Michel Claverie and Cedric Notredame
5. Protein Bioinformatics: An Algorithmic Approach to Sequence and Structure Analysis Author (s):
Ingvar Eidhammer, Inge Jonassen, Wiliam R.T. Taylor
6. Bioinformatics. Genomics and Proteomics Vikas Publishing House (7 November 2014) Author
Ruchi Singh



M. Sc. Semester-111
MICROBIOLOGY - PRACTICAL-5 (MM 3P05)

Course Outcomes:
1. Be able perform various diagnostic technique in immunology.
2. Be able to gain knowledge of different bacterial diseases and their diagnosis

LAB-5 Hours: 04 Hours /Week Marks: 50+50=100 Credit:
02
Perform minimum 10 from following practical’s
1) Antibiotic Sensitivity Test by Kirby-Bauer Disk Diffusion method 30 Hrs

and Isolation of antibiotic resistant microbes.

2)Determination of purity and quantitification of DNA by UV
absorption method

3)Determination of melting temperature (Tm) of DNA .
4)Quantification of RNA by orcinol method

5) Isolation of genomic DNA.

6)Analysis of G+C percentage in bacterial DNA

7)DNA fingerprinting by RAPD.

8)Restriction analysis of genomic DNA.

9)Southern blotting analysis of DNA.

10) Isolation of plasmid DNA and determination of molecular size of
plasmid DNA.

11) Amplification of gene by PCR.

12) Isolation of RNA by agarose gel electrophoresis.
13)Ligation of DNA into plasmid vectors.

14)Preparation of competent cells.

15) Transformation of E. coli with standard plasmids.

16) Selection of recombinant clones by blue — White screening.
17) Synthesis of silver nanoparticles

18) Synthesis of ZnO nanoparticles through non-agqueous route.
19) To study antibacterial/antifungal activity of nanomeaterial.




Suggested Books:
1. Microbiology Laboratory Manual, 5th Edition, James G. Cappucciino and
Natalie Sherman

2. Molecular Cloning A Laboratory Manual 1 3rd Edition, J. Sambrook, E.F
Fristsch and T. Maniatis

3. Molecular Cloning A Laboratory Manual 2 2nd Edition, J. Sambrook, E.F
Fristsch and T. Maniatis

4. Methods of General and Molecular Bacteriology, 1993. Edited by Philip.
Gerhardt, ASM Publications.



M. Sc. Semester-1V
Discipline Specific Core Course (DSC-8)-MICROBIOLOGY —Paper 12
(MM14T12) (VIROLOGY)

Course Outcomes: At the end of the course the students will be able to

1. Understand the role of different Viruses inthe fields of Microbial science..

2. Understand have about Classification, Composition and the Nomenclature and at the end
emerging fields of science with respect to Virology.

3. Develop practical skills to perform different test in identifying important Viruses

DSC-8 Hours: 04 Hours /Week Marks: 80+20=100 Credit:

THEORY 04
Unit-I

Concept of | History, Classification and composition of viruses 15Hrs

Virology Brief outline on discovery of viruses (Origin and evolution),

Terminology, Differentiation with other groups of microorganisms.
Nomenclature and classification of viruses (Regenmortel et.al.2005, 8"
Report of ICTV). Genetic classification

Morphology and structure of viruses (size and shape/ symmetry).
Chemical composition of viruses (viral capsid, spikes, envelopes and
types of viral nucleic acids).

Assay of Viruses.

Viroids and Prions (Definition, structure, properties and diseases)
Interferon: Typesand mechanism of action

Unit-l1

Bacterial | Bacterial viruses Bacteriophages- Structural organization; life cycle 15 Hrs

viruses | (Extracellular phase; attachment, penetration of nucleic acid,
transcription, translation, replication, maturation and release of phage
particles) of ®X174, T4, lambda, M13 and Mu Phages. Bacteriophage
typing, One step growth curve.

Unit 1

Animal & | Animal and Plant virusesL ife cycle, pathogenesis and laboratory 15 Hrs
Plant Viruses| diagnosis of following viruses. Animal Viruses.-RNA
viruses. Picorna, Orthomyxo, Rhabdovirus and HIV.
DNA viruses. Pox, Herpes, Adeno and Hepatitis viruses. Oncogenic
viruses. Papova viruses, EB virus, HTLV viruses.
Plant virus: TMV, Cauliflower mosaic virus, potato virus.




Unit IV

Diagnostic General methods of Diagnosis and  antiviral  drugs| 15 Hrs
virology Serological methods: -Haemadsorption; Haemadsorption inhibition;
haemagglutination; Haemagglutination inhibition(HALI);
Complement fixation immunofluorescence methods.
ELISA and Radioimmunoassays (RIA).
Antiviral agents. Structure and Mechanism of action of:
Amantadine, Rimantidine, Vidarabine, Acyclovir, Ganciclovir,
Ribavirin, Foscarnet, Stavudine, Lamivudine. NNRTIS (non-
nucleoside RT inhibitors) - Nevirapine; Delavirdine and Efavirenz.
Protease inhibitors- Saquinavir, Indinavir and Ritonavir

Suggested Books::
1. Virology :Principles and Application. John Carter and Venesia Saunders.
2. Introduction to Modern Virology, 7th Edition Nigel J. Dimmock, Andrew J. Easton, Keith N.
Leppard.
Prescott, Hurley. Klein-Microbiology, 7th edition, International edition, McGraw Hill.
4. Kathleen Park Talaro& Arthur Talaro - Foundations in Microbiology International edition
2002,| McGraw Hill.

5. Michad T. Madigan & J. M. Martin, Brock, Biology of Microorganisms 12th Ed.International edition
2006, Pearson Prentice Hall.

6. Plant Viruses, Diseases and Their Management .by Kajal Kumar Biswas


https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ANigel+J.+Dimmock
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AAndrew+J.+Easton
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AKeith+N.+Leppard
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AKeith+N.+Leppard
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Kajal+Kumar+Biswas&search-alias=stripbooks

M. Sc. Semester-1V
Discipline Specific Core Course (DSC-9)-MICROBIOLOGY —Paper-13
(MM14T13) (MICROBIAL FERMENTATION & TECHNIQUES)

Course Outcomes: At the end of the course the students will be able to

1. Design of bioreactor and its tools, fermentation kinetics.

2. Recovery, purification, packaging and storage of microbial products.

3. Production of different microbial products.

Laboratory management and operations, data preparation and regularly adopted practicesin

industries.

DSC-9 Hours: 04 Hours /Week Marks: 80+20=100 Credit:

THEORY 04
Unit-I

General General Principles of Fermentation, Bioreactors. Typical Bioreactor | 15 Hrs

Principles of

) and designing of their tools, Fermentation kinetics and Monods
Fermentation

Model:-Growth kinetics and Monod’s Model, Substrate accelerated
death, specific growth rate, sringent response (bacterial stress
response), Ntr and Pho system, growth limiting substrate,
maintenance energy, growth yield and product formation. Process
optimization: factors of optimization, rheology of fermentation fluid,

oxygenation, and oxygen transfer kinetics. chemostat, turbidostat.

Unit-l1

Downstream | Downstream Processing and scale up. Downstream processes:. types 15 Hrs
Processing of processing units and systems, Storage and packaging methods.
Scale up; scale down: criteria involved therein. Productivity, power

requirements, Basic control theory.

Unit 1

Industrial | Industrial Fermentation of Products - Biofuels (Conventional):-| 15 Hrs
Fermentation e . .

Hydrogen, Methane, Antibiotics.- Streptomycin, Cephalosporin.
Probiotic.: ~ Lactobacillus  sakei.  Biopolymers.-  Xanthan,
Polyhydroxyalkanoates. Thermostable enzymes.-Proteases.
Biosurfectants. Carotenoides Aminoacids.- Glutamic  acid.

Vitamins:-riboflavin. Fatty acids (Palmetate, oleate).




Unit IV

Pharmaceutical | Pharmaceutical industry: Laboratory management and design, Bio 15 Hrs
industry burden determination, Specified and objectionable microorganisms,
Guidelines for preparing a laboratory information file, Assessment
of pharmaceutical water systems and Endotoxin and pyrogen
testing, Sterilization and sterility assurance, Cleaning and
disinfection of production area, Clean rooms and environmental
monitoring.

Suggested Books:

1. Pelczar MJ Jr., Chan ECS and Kreig NR., “Microbiology”, 5th Edition, Tata McGraw Hill, 1993.

2. Fermentation technology. (1994). Cassida

3. Bioprocess engineering: Down stream processing & recovery of bioproducts, safety in
biotechnology and regulations. (1990). Behrens, D. & Kramer, P.(Ed).

4. Enzymes- apractical introduction to structure mechanism and data analysis (2000). Copeland,
R.A. 8. Enzymes. Biochemistry, Biotechnology & clinical chemistry (2004). Palmer, T.

5. Encyclopedia of bioprocess technology. Vol 1-5. (1999). Flickinger, M.C. & Drew, S.W.(Ed).
6. Schuler &Kargi, Bio-process Engg. PHI

7. Bailey &0lis, Biochemical Engg. Fundamentals, McGraw-Hill, 1990

8. Mukhopadhyay, S.N. Process Biotechnology Fundamentals, Viva Books Pvt. Ltd. 2001

9. Perry, Chilton & Green, Chemical Engineers’ Handbook, McGraw-Hill

10. Bioseparations: Principles & Techniques (2005). Sivasankar B.



M. Sc. Semester-1V
Discipline Specific Core Course (DSC-10)-MICROBIOLOGY —Paper-14
(MM14T14) (MEDICAL MICROBIOLOGY AND PARASITOLOGY)

Course Outcomes: At the end of the course the students will be able to

1. Understand typesand stagesof infection, process of infection. Mechanism of microbial
infection

2. learn about pathogenic bacteria, pathogenic fungi, Parasites & Helminths

3. Also learn about New emerging infections, community associated infection and Multidrug
resistant microorganisms

DSC-10 Hours; 04 Hours /Week M arks: 80+20=100 Credit:
THEORY 04
Unit-I
I nfection Infection: Definition, Types, stages of infection, process of| 15Hrs
infection.

Establishment of pathogenic microorganisms: Entry, spread and
tissue damage. Mechanism of bacterial adhesion, colonization and
invasion of mucous membranes of respiratory, enteric and urogenital
tracts, Aggresssins and toxins.

Unit-11

Bacteriol : : : - 15Hrs
o9y Pathogenic Bacteria: Morphological characteristic,

Pathogenesis and Laboratory diagnosis including rapid methods of
following pathogenic bacteria;

Klebsiella pneumoniae; Proteus vulgaris;, Clostridium perfringes;
Shigella dysenteriae, Pseudomonas aeruginosa: Mbrio cholerae;,

Corynebacterium diphtheriae

Unit [
Pathogenic Fungi: Morphological characteristics, pathogenesis and| 15 Hrs
Mycology laboratory diagnosis of following pathogenic fungi:-
and . Microsporum; Trichophyton; Histoplasma  capsulatum;
Parasitology | Blastomyces dermatitidis; Candida albicans, Cryptococcus
neoformans; Pneumocystis carinii.

Parasites. Entamoeba histolytica; Giardia Lamblia;
Leishmania donovani.

Helminths: Taenia saginata; Taeniasolium; Hymenolepis nana;
Schitosoma haematobium

Unit IV
New New emerging infections. -Sreptococcus suis, communityl 15 Hrs
emerging associated Methicilin resistant Staphylococcus  aureus(MRSA),

I nfections Bordetella pertussis, HIN1, Multi-drugresistant tuberculoss.
Candida auris, Vancomycin resi stant enterococci




Suggested Books:

1.

a s~ owDnN

© N

Medical Microbiology.By:G.F.Brooks,J.S.Butel,S.A.morse.

Text book of Microbiology.By:Ananthanarayan and Panikar.

Medical Microbiology.By:B.S.Nagoba and A.Pichare.

Clinical Microbiology and I nfection control.By;Elaine Larson.

Bacterial Pathogenesis;Molecular and cellular mechanism.By;Camilalocht and Michel
Simonet.

Brock Biology of Microorganisms.By: Madigan M.T John M. Martinko and Parker J
Viruses and I nterferon; current research. By:Karen Mossam

Lentiviruses and Macrophages:Molecular and Cellular intereactions. By:Moira Desporf.
Molecular Biology of the gene. By: J.D.Watson, N.h.Hoppkins, JW.Roberts, JA.Seitz &
A.M.Weiner.

10. Essentials of Medical Microbiology: Apurba Sankar Sastry, Bhat Sandhya K.
11. Milestones in Microbiology: by Brock TD



M. Sc. Semester-1V
Discipline Specific Elective Course (DSE-4)-M I CROBIOLOGY- Paper-15
(MMI14T15) (VACCINOLOGY)

Course Outcomes: At the end of the course the students will be able to

1. Know the basic concepts of immunity and infection prevention.

2.  Know the various vaccination kinds and how they work.

3. Promote analytical and critical decision-making skills by asking questions and working
through vaccination-related problems.

4. Establish abroad awareness of the advantages and disadvantages of vaccinations and the
skills necessary to evaluate one's own and one's family members' risks

DSE-4 Hours: 04 Hours /Week Marks: 80+20=100 Credit:

THEORY 04
Unit-I

Basic concepts | A:Introduction to vaccines: 15 Hrs

of vaccination a) Historical background of vaccination

b) Infections and mechanisms of disease induction
¢) Basic concepts of immunity (Active and passive
immunization;) and protection against infection

B. Types of Vaccine-

Live, killed, recombinant DNA , DNA vaccines. merits and
demerits and protein-based vaccines; Peptide vaccines, conjugate
vaccines, RNA Vaccines merits and demerits, Hybrid vaccine; role
and properties of adjuvants, antibody engineering- chimeric and
hybrid monoclonal antibodies.

\Vaccine against cancer T cell based vaccine, edible vaccine merits
and demerits and therapeutic vaccine;
Success stories in vaccinology e.g. Hepatitis, Polio, Small pox, DPT

Unit-I|
Implementation | A:Global vaccination programmes 15 Hrs
of vaccination a) Extended Program of Immunization (EPI) for children

b) Disease-eradication programs using vaccines
¢) Mother and child protection via vaccines
Pandemic and seasonal influenza vaccination
d) Massimmunization programmes
B: Vaccination policy and implementation
C:. New approaches for vaccine delivery; Engineering virus
vectors for vaccination; Vaccines for specific targets;, Tuberculosis
Vaccine; Malaria Vaccine; HIV vaccine.




Unit 111

good clinical practice

product management, data collection and management,
outreach and awareness

Overview of national and international regulatory|
requirements/ guidance for production,

Quality control and Current Good Manufacturing Practices
(cGMP) implementation.

I mportance and implementation of cGMP in the production of
safe and efficacious biological

products  vaccines, andclean-in-place (CIP)  cycle
development for process equipment.

Equipment cleaning and validation. Validation of sterilization
equipment’s.

Toxicity and potency evaluation of bacterial and viral
vaccines. overview of currently approved methods and

alternative methods under development.

Vaccine Vaccine development and application 15 Hrs
development and A Mgking ayaccine and its approval for usein huma_n _
Biological basis of vaccine development, Novel strategies, Vaccine
application safety, Vaccine policy issues.
a) Targetsfor vaccine development
b) Assessment of new vaccines Approval processes for new
vaccine
B: Unmet vaccination needs in the public health
a) Novel and new infection
b) Vaccines for Cancer
¢) Animal vaccine needs for human health protection.
d) Advancesin Vaccine development and challenges faced
for: HIV, Measles and Tuberculosisand Benefits of
vaccination
Unit 1V
\Vaccinetrials and Phases of vaccine trials, development of a vaccine protocol,| 15 Hrs

Suggested Books:

1. Vaccines,6thEdition-ByStanleyA.Plotkinet al.Saunders,|SBN:

978-1-4557-0090-5( http://www.sciencedirect.com/science/book/9781455700905)

2. HealthTopics-Vaccines.World Health Organization .\Aebaccess:
http: //www.who.int/topi cs/vaccines/en/



(http:/www.sciencedirect.com/science/book/9781455700905
http://www.who.int/topics/vaccines/en/

3. Vaccines and immunization .US Center for Disease Control and Prevention (CDC)
Webaccess: http: //www.cdc.gov/vaccines/

4. Immunization against infectious disease (theGreenBook).PublicHealth England.\\ebaccess:
https: //mww.gov.uk/gover nment/coll ecti ons/i mmuni sati on-agai nst-infecti ous-di sease-the-

green-book

5. Recombinant and synthetic vaccines 1994. GP. 1 Taiwan K.V.S. Rao, V.S.
Chauhan, Eds. PP. 528. Springer Scan Publication.

6.New Generation Vaccines. Fourth Edition, Myrone M. Levine, Myron M. Levine,

Gordon Dougan , Michael F. Good , Margaret A. Liu, Gary J. Nabel , James P,

Nataro, RinoRappuoli.

7.Vaccine Development and Manufacturing. Emily P. Wen (Editor), Ronald Ellis

(Editor), Narahari S. Pujar (Editor).

8.Vaccines & Vaccine Technologies. Jose Ronnie Vasconcelos.

9.Indian Pharmacopeia.


http://www.cdc.gov/vaccines/
http://www.gov.uk/government/collections/immunisation-against-

M. Sc. Semester-1V
Discipline Specific Elective Course (DSE-4)-M I CROBIOLOGY- Paper-15
(MM14T15) (BIOETHICS, BIOSAFETY AND IPR)

Course Outcomes: At the end of the course the students will be able to

1. Comprehend biosafety regulations and guidelines governing the handling,containment
and transport of hazardous materials and apply biosafety principlesto ensure
environmental and public safety.

2. Understand intellectual property(IP) and differentiate between patents, copyrights,
trademark and trade secrets.

DSE-4 Hours: 04 Hours /Week Marks: 80+20=100 Credit:

THEORY 04
Unit-I

History and Brief history of bioethics 15 Hrs

Basic Concepts| Past and current approaches to bioethics

Principles of bioethics — respect of autonomy, non-maleficence,
justice, beneficence

Medical ethics

Public health ethics

Ecology and Environmental Ethics

Unit-I|
Bioethicsand | Microbiology and biotechnology research ethics 15Hrs
Biosafety | Biomedical Research Ethics

Genetic engineering —safety, social, moral and ethical
considerations

Bioethics, bioweapons and the microbiologist - India’s
perspective

Definition and history of biosafety

Principles of biosafety

Different levels of biosafety and guidelines

Unit 1

Bioethicsand | Biosafety and risk assessment issues; 15Hrs
Biosafety 11 | Regulatory framework; National biosafety policies and law,

Cartagena protocol on biosafety,

WTO agreements related to biosafety,

Biosafety issues in germplasm Cross border movement

Risk management issues - containment.

General principles of biosecurity




Unit IV

IPR

General principles for the laboratory and environmental biosafety
Biosafety issues in microbiology and biotechnology laboratories
Trade-Related Aspects of Intellectual Property Rights

Introduction to copyrights, trademarks, trade secrets, patents,
geographical indications in IPR Indian patent act, amendments and
patent filing

Protection of plant variety and farmers right act

Guidelines of IPR on the commercialization of biotechnology
products

15Hrs

Suggested Books:

1. Bernard R. Glick, Jack J. Pasternak, Cheryl L. Patten. (2010) Molecular Biotechnology:
Principles and Applications of Recombinant DNA. ASM Press.

2. Biosafety in Microbiology and biomedical laboratories, 5th Ed. (2009): CDC, NIH publication.

HHS publication (21-1112

3. * Rajul K Gupta (2017) Food Safety in the 21st Century: Public Health Perspective. Academic

Press.

4. http://dbtbiosafety.nic.in/

5. Alexandra George (2006) Globalisation and Intellectual Property. Ashgate publishing company

6. David Pressman (2016) Patent It Yourself 18th edition, Nolo Publishers



http://dbtbiosafety.nic.in/
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Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur

Board of Studies (Computer Sciencs)

Syvllabus
of

ML B, {Infﬂrmatlnl Techm:nlugﬂ

Semester |
5| Cosrse | NameofCourse |Course Code | Teaching scheine | Total Examination Scheme
N tategney hwa ) Credil
{Th) | T | B | Theary Praetical
Exam | SFE | C1E § M (SEE | ©F ] Mi | Total
Sy L — r"'b" . E n,
| BEC Artificial MIT1T O 4 E 4 3 THETEET N N i
Tntelligesice
4 § DEC Cvber Seourity MITTTE 4 =] : 1 3 THETRED - 1an
3| DSE Elpctive | MITITO3 | 4 - | - 1 I NETEED 2 100
4 [ RM Reseorch PATT 1T M | - 4 3 | B b S 11 | 100
4 { Methodology | =
31 DEC Prisctical Based on MITIPO! . « |8 3 - . ETHE RETRECT
Paper MEITT T I
L1} ard MIT T2 B i !
o | [HsC Practical Based an MITTPO2 - = [1i§ 1 . . = | -|% 5[5 [ 10
Paper MIT 1 T3
and MIT1TTOE
Tartal i e R ER T 1 | 18 i)
[
CIE = Continsous Internal Evaluation and SEE = Semester End Examinaion
Semester 1
8| Couvrse Name of Course Course Traching Scheme | Total | Examination Sehieme
M| Carbpmary Cide fhrs,) Crealin |
{Th) | TL | ¥ | Thenry Practical
Fuam | SEE | CTE | M6 | SEE | CIE | M1 | ok
t'll;.. m. i, al
P a0 Cloard Comipiing _“MTT?,T':FS i - . - z) ik LI - = - 100
2| DsC Machine Learning MITITE | 4 - 4 I LT T T . - | 16
3 | DSE Eleative: 2 MIT2T67 | 4 | - [ =] ¢ ¥ [ e[ 26 [40 | - ERE
4] QFT Apprenticestephdin | RO - - - 4 1 = = = i 5¥ et Y
1Projecti Belated to
L] R I
e o Prctical Baged on MITPRG - - & i - . . % Al an 30| 1Bk
Poper BATT2TNS
and MIT2T06
6| DS Fractical Based oo MIT P04 - - £ i = a = - | A0 0| S0 [ 1
Paper MITZTOT |
Tutal 2| - [2] h2 | 24 | &0 150 | 150 | 608




semester Ul

5| Course Mame of Course Comirse Teaching Schemy | Total Examination Scheme
N| Category Cade hirs.) Credil N
(Thy | TU | P Theozy Practical
Fusm [ SEE | €TE | MI | SEE | CIE- | M| Tota
Hra: - i I
1| Bl Acdvanged Solwhre PATTI TR 4 ] . L ] b1 L . - - 1=2
Eingingering
2| hBsC BErwWork Securin I ER R 4 - - 4 3 =] 2| 40 - - - [T
3 | D8 Istemet of Things MIT3TIO 4 o R 4- 3 g0 | e | - - - | 1o
(o)
o [ DSE Elestive 7 PATTATL 4 . . 4 3 B0 L 20 [ 4n [ - - ]
5| RE Hesearch Projece’ MEPIPOL - - B 4 - - - B T ETSEED
Dlissertation {Core)
A= Praciical Based cal KT IROS = T 4 z = - . « | 50 00[-a0 | 1
Paper KITITOR
[ MITITOOMITAT
| | Hand MITITT
Mol I . 12 T J30 | 54 140 108 il
Semester IV
k- Cimarse Mume of Coarse Lourze Tepching Schewae | Togal Evaimination Scheine
M| Cotepory Clijelyd s} i Creidin
(mhy | TU | B Thewry Prastical
Evam | SEE | CTE | Mi | SEE | CIE | MG | Tetal
i ¥ "m_.- T "
I | BEC Big Duta Analvics | MITATIZ | = =1 4 EIEREIE x = | 160
2| pse Block Chain | MIT4TIS | -1-1 4 ENETREIEE - |- | 1o
| Technology
3| Bsc Dieeg Leprning WAITAT 4 4 - - L 3 B | 20 (M| - - 160
4 | BSE Flectivie 4 MITATIS 4 = | - i S EAERETE = T
5| P Rescarch Project! MRPEPA2 . - | 12 b - - - B~ [CF00 | 100 | 10| Z00
Dfissertation {Core) 0|
Total 6] - [12] 22 320 | 80 100 | 100 6

“Total Credits for Four Semesters {TwoYear Course): = &8

Tutal Marks for Four Semesters { Tvo Year Course): = 2400

Abbreviations:

DSC: Discipline Specific Course, DSE: Discipline Specific Elective SEE: Semester End Exarmination,
CIE: Continuous hernal Evaluation, O0T: Cn the Job Treaining (Internship/ Apprenticeship); FP: Faeld
Progect, RM: Research Methodolagy, RF: Reseasch Project
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Elective pspers:

In addithon o the mandatory papers, e student ias o opl for ONE slective paper In each semester
froan the basket of elective papers-menmtiomed in the fallowing table,

Hazhel for Elective Courses (4 Credits each)

Semester | Cotrse Category | Mame: ol the carse Chese Cinda
o BPHP
I by Ehscree Mathematics MITITIS
Elective |

c) Eguivalent MOOC LV
a) ASPMET

1 Efwctive 2 b} Data Mining RAIT2TOT
g1 Equivatent MOOC course
a1 MNeoral Netwiork

by Compurer Yision MITIT11
el Eguivalent MOODC course

i Eleened

a) Reintorcement Learning
I Elegiive 4 by Ovler Forenaies: MITATIE
¢y Eguivalent MODC course

The stiadetits. can opt either the elective paper taught in the depariment in offline mode or any other
equivalent onhing course of at least 4 creding offercd by MOOC ar oy ether such platform. The student
should submit the passing cerlificate 1o the Collegs in arder 1o includz the marks in the mark sheet. The
MOOCs which is identical to courses offered in this scheme of M.Sc. Information Technology (in
terms of contents) and are secessible o the stident shall not be sllowed for credit transfer.

£

b -
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M. Se. (Information Technology)
Semester |

MITITHI
Paper I: ARTTFICIAL INTELLIGENCE

Howrs/Week ;4
Credils : 4
Coorse Ohjectives:
L Toimpart atificial intelligence privciples, techmigues and iis history.
2. Toassess the applicabi lity, strengths, and wesknesses of the basic knowledge representation, probilem
selving, and feaming methods tn solving engineermg mrobleims,
- o develop intelligem sysiems by assembling soluiions conerete compinaional problems

1

Conrse Chilcomies:
v Evaluate Arificial Inteiligence{Al) methods and describe their foundations,
* Apply hasic principles of Al inSoluiions thal reguire problem: sohving, infarencs, perceplion,
knowledge representation and leaming.
= Demonstriate knowledge of reasoning ard knowledps represéniation for solving real world
probalems, '
& Analyzeand illustrate how search algorithms and planmiag plav vital role in problem sobving,

UNIT 1

Al problems, Al Techniques, Tic-tac-toe, Clugstion Answering, Prohlem as a state space
search, A water jug problem, production system. Control strategies, Heuristic Search,
Problern Characteristics, Production systern charicteristics, Design of search programs Al
Search techniques - Depth-first, Breadth-first search, Generate-and-test, Hill climbing, Besi-
first search. Constraint satisfaction, Mean-cnds-analysis, AY Algorithm, AO* algorithm,

LNIT 11

Kaowledge Representation:- Representations and mappings. Knowledge Representations.
Isses in Knowledge Representatiom. Predicate Logic:- Representing Instance and fsa
Relatignships, Computable Fanctions and predicates. Resolution, Natural Deduction, Logic
programming, Forward versus Backward Beasoning, Matching, Control knowledge, Expert

LINIT L1

Games playing: Minimax search procedure |, adding alpha-beta cutoffs.  additional
refinemients, Planning - Componentof a planning system, Goal task planning, Nonlinear
planning. Hierarchical Planming.

&

UNIT IV

Understanding, Understanding as Constraint satisfaction, Narural Language Processing
Syntactic  Processing. Unification grammars, Semantic Analysis, Introduction to pattern
. recognition. Perallel and  Distributed Al, Psycholegical Modeling, Distributed Reasonmg
S;rstr:rm.

Hooks:

|- Avrtificial Ingelhigemee by Elang Bich, Megzrawhill Ing

2oAnifcial Intetligence and Expert Systems — Jenkiraman, Sarukes (M
3. Lisp Programming = RojeoSangal = (TMH)

4. Adificial [ntelligence — Busscll-Pearson- 15t Text ek,

& Principfes of Al-NiksMilson

& AL by LWinston - Pearson




M. Se. (Information Technology)
Semester |

MITITH2
Paper 11: CYBER SECURITY
Hlours Week © 4
Credits ; 4

Course Objectives:
I To Understind the different types of valserability scanning
2 Tokoow the differcnt network defense tools and web application wols
4 o understund the different tyvpes of cyber crimes and laws
4. Fo understand the different wols for Gyber criime investigation

Course Outeonies:

= Apply regulstion of cybesspace and knosw the issue and challenges of cyber securin:

«  Legal perspectives of oyber crime, IT et 2000 @nd its gmendments:

+ Sovial media monitoring © Challenges, opportunities and pitfalis in onfing social network, Seeurity
IEgmes retated e social media

UNIT I
Introduction to Cyber security: Defining Cyvberspace and Overview of Camputer and Web-
technology, Architecture of cyberspace, Communicarion and web technology, Interner, World
wide weh. Advent of internet, Intermet infrastructure for data transfer and governance. Internet
society, Regulation of eyberspace, Concept of evber security, lssues and chablenges of cyber
SECUrEY.

UNIT 11

Cybercrime and Cyber baw: Classification of cybererimes, Common  evbercrimes-
cybercrine. targeling computers and mobiles, cybercrime agsinst women and children,
financial frauds, social engineering aftacks, malware and ransomware attacks, zero day and
zerooclick attacks, Cybereriminals modus-operandi . Reporting of evbercrimes, Remedial and
miligation measures, Legal perspective of cybercrime, [T Act 2000-and its emendmenis,
Cybercrime and offences, Chrginisations dealing with Cybercrime and Cyber security in India,
Case studies.

(R F

Secial Media Overview and Secority: Introduction to Secial networks, Types of Social
media, Sccial media platforms, Social media moniioring, Hashiag, Viral content. Social media
marketing, Social media privacy, Challenges, opporunities and pitfalls in onling social
network, Securily tssues related to social media; Flagging and repm‘ttnq af inapproprise
content, Laws reganling posting of inappropriate content. Best practices for thE use of Social
miedia, Case studies.

LINIT TV

Digital Devices Security, Tools and Technologics for Cyber Security: End Point device and
Mebile phone security, Password policy, Security patch managoment, Data backup,
Dywnloading and management of third pany sofiware, Device security. poticy, Cyvber Security
best practices, Significance of host firewall and Ant-virus, Management of host firewall and
Anti-virus, Wi-Fi seeurity. Configuration of hasic security policy and permissions.

7 S EJEM ——
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Bowrkis:

1. Cyler Crimee Imigsace in the New Mallénniom, bR C Mishre Auther Press. Edition 20 0,
2 Cyber Security Understanding Cyber Crimes, Computer Forensics and Legal Perspectives: by
SumitBelapire and Nina Godbole, Wiley Indig Pyt Lid, (Fivss Edigion, 20013

3. Secunty in the Digital Age: Social Media Security Theeats and Vilnerabilities by Henre A Oliver.

Create Space Independent Publishing Platform, (Pearson, 13th November, 2001)

4. Electronic Commerce by Elias M, Awad, Prentics Hall of India Pyt Lid,

3. Cvber Laves: Intellecrual Property & F-Commerce Security by Kumar K. Dominant Poblishers,

6, Meswork Security Bible, Eric Cote, Ronald Knnz Iames W Condey. 20d Edition, Wiley Tndia Pyt
Fail:

7, Fundamentals of Network-Secunty by E. Maiwsakl, MeCiraw Hill,



M. Se. (Information Technnlogy)
Semester |

Elective 1: MITIT3
Faper 111: PHPF

HoursWesk - 4
Credits 14
Conrse Ohjectivesd:
I Tobesome Familiar with client server architeeties and able 1o develop a web: application wing
various technologes,
2. Tounderstand and develop g web-based application using & framework concept,
A, Togain the skills and project-based experiance meoded for entry into web application and
d'E"'."ElI.'IPﬂ'IEﬂ[ CArsars

Conrse Outenmes;
= Ableto Installing and Configuinng PHF on Windows and Lints Plarfornss
s Wob page development wiing PHP

LNIT 1

Introduction to PHP: What Does PHP 130, A Brief History of PHP, Insalling PHP, & Walk
Through PHF Language Basics: Lexical Structure, Data Types, Variables, Expressions and
Operators, Flow-Uontrol  Statements. Including Code, Embedding PHP in Web Pages,
Instalting and Configuring PHP on Windows and Linux Platforms

UNIT 1T

Fonctions: Calthng a Function, Defining a Function, Variable Scope, Function Pannmeters,
Return Values, Variable Funetions, Anonymous Functions, Strings: Quoting String Constants,
Printing Strings. Accessing Individual Chaeacters, Cleaning Strings, Encoding and Fscaping,
Comparing Strings, Manipulating and Bearching Strings, Regalar Expressions. POSI-Sovle
Riegolar Expressions, Perl-Compatible Regular Expressions, Arravs:  Indexed  Versus
Associalive  Armays, Ildentifying Elements. of an Array. Sworing Data in Amays:
Multidimensional Arays, Extracting Multiple Values, Converting Between Arrays and
Variables. Traversing Armays. Sorting, Acting on Entire Aravs, Using Arays

LINIT 111
Clagses and Objecis: Terminology, Creating an Object. Accessing Properties and Methads,
Deelaring a Class, Introspection, Serialization. Web Techniques: HTTP Basics. Variables,
Server Varables, Server Information. Processing Formms, Setling Response Headers, Session,
coakies, files, Mainsaining Seate; S5, Using PHF o Access o Danabase: Relational Databases
and SOL, Mysgl datﬁhat_E.-:f Basice, Advanced Dambase Technigues

Ly
UNIT IV
Giraphics: Embedding an Tmage in a Page, The GD Extension, Basie Graphics Concepts,
Creating and Drawing Images. Images with Text, Dvnamically Generated Buttons, Scaling
Images. Color Hamdling, PDF: PDF Extensions. Docoments and Pages. Text, Images and
Graphies. Mavipation, Other PDF Feutures
XML : Lightning Guide to XML, Generating XML, Parsing XML, Transforming XML
with X5LT, Web Services, Security; Global Vanables and Forme Pata.  Filenames, File
Uploads, File Permissions, Concealing PHP Libraries, PHP Code, Shell Commands,
Becurity Redux, Application Techmigues, Code Libraries, Tinplating Svstems, Handling
Chtput, Ervor Handling, Performance Tuning,

Books:

| PHP S| for hepinners by Evan Bavmoss and Sharmsn Shah, SPD pubdications ’,f"f
I, Programming PHP by Rasmus Lerdorfand Kevin Tarroe, Orilly Publications,

e
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M. Se. (Information Technology)
Bemester |

Elective 1: MITITO3
Paper IIl: DISCRETE MATHEMATICS

Hoars Weesk 14
Credits 4

Course Dbjectives:

| To cover certuin sets, functions, relations and wroups concepts for analyzing problems that ardse in
enginsering and physical sciences,

2 Toimparting 1o analyze the problems connected with combinatofics and Boolean algeba,

3 Ta sodve ealeulus and integrel caleihe problems,

Coprge Chabeoies:
»  Ofserve the various fypes of sets, funetions and relations,

= Understand the concepts of group theory,

s Lladerstand the concepls of combinatorics.

o Lindersiamd The concepts of graph thieory and T applications,

» Learning Pogic-and Beolean alzebin, Using these congepts to-soive the proflems
UNIT I

Mathematical Logic: Propositional Calculus: Connectives, statement formulas and truth
tables, well-formed formulas, Tautologies, Eguivalence of formulas, duality law, Tastelogical
Implications, frclionally mmFih:l:: sed of connectives, other connectives. Normal Forms:
CNF. DME,; PCNE. PDNE: '

UNIT 1T

Fundamentals: 5ets and Subsels, operations on sels, sequences. Division of the infeger
Muatrices, Methods of Proof. Mathematical Tnduction.

Counfing: Permutations, Combinations. The pigeonhole Principle, Recurence Relations,

UNIT [T

Relations and Digraphs: Product “sets-and Partitions, Retaiions and Digraphs, Paths in
Relations and [igraphs, Properties of Relations, Equivalence Relations. Operations of
Relaions, Transitive Closure and Warshall's Algorithms.

Functions: Definition and Introduction, Permutation Funcsions, Groswth of Funetions,

UNIT IV )

Order Relations and Structures: Parlially Ordered Sets, Laltices, i

Graph Theory: Basic Concept of Graph Theory, Enler Paths and Cirguits, Hamiltonian Paths
and Circuits.

Tree; Introduction, Undirected Tree, Minimal Spaaning Treés.

Semigroups and Groaps: Binary ﬂpe_raiimm Revigited, Semigroups, Produets and Ciotients
of Groups.

|, Dhscrete Mathematical Structures By Bernard Kolman, Busby & Sharn Ross [PHI)
2. Disere Mathemanical Strectires with - Applbcation 1o compaer science By 1. PO Tremblay & R
Mancha [ Tais Metiras =Hill]

3. Discrete Mathematics with Graph Theory by Goodaire] FHI
4. Dhserete Mathematics by J K Shamms Mo lang A E
A, [Hseree Muthematics and its Applications by Kenneli Bosend T Pﬁlﬁ/_’{_f';




M. Sc. (Information Technalogy)
Semester |

MEIT1T
Paper IV: RESEARCH METHODOLOGY

Hoors Week : 4
Credits: 4
Course Objectives:
1. Tostudy and undersiand the research issues & challenges. rescarch goals, scientific methods
2. Tesiudy processing and analysis of dara, Quantitative and Qualitative data analysis,
3. Rewlewing Literature and research papers, writing résearch papers, Thess reports,
Clonrse D ieomes:
®  The bazic comcapd- of resesrch-and s merhodoiogies, [dentife appropriafe sessarch Iopics, select
and define appropriate research problem and perameters.
®  Propare a project (o undertake 8 project)
o Oipanize and conduct resesrch ina maore appropriale manter, Witing research report and thasis,

UNIT |

Introdaction: Meaning of research, ehjectives of rescarch, mativation in research, types.of
research, rescarch appeoaches, signifivance of rescarch, research methods verses methodology,
research and scientific methed, importince of Knowing how rescarch 15 done, rescarch
processes, criteria of good research, Defining Research Problem: necessity of defining the
problem, technigues involved in defining a problem, Research Diesign; meaning of research
design, need for research design, features of good design, different reséarch designs, basic
principles of experimental design.

LINIT 11

Methaods of Data Colleetion: Collection of primary data; Ohservation method, Metheds of
Data collection, Interview Method, Collection of data through gquéstionmaire, Collecrion of dara
threugh schedules, Difference between questionnaive and schedules. Processing and Analysis
of Data: Processing oporations, Problems in provessing, Tyvpes of Analysis, Stalistics in
Research, Simple Regression analysis, multiple correfation and regressions, Partial comelation,
Quantitative Data analysis; Types of guenttaiive data, data coding, wisual aids for
quantitative data enalysis using statistics tor quantitative data. analysis, Interpretation data
analysis result. evaluating quantitative data analysis, Qualitative Data analysis: Analyzing
textual data, smalvang non-textual gualitetive date, Grounded theors, computer aided
gqualitative analysis, evaluating qualitative data analysis.

o
S

UNIT I

Interpretation and Report Writing: Techniques of Imerpretaticn, Significange of Reporl
Writing, Different S'Er:pi in Writing report, Layout of research report, type of report, oral
presentation, mechanics of writing a rescarch report Pythen Tools: File Handling,
" Introduction, Handling Hinary data and CSY files, Zipping and Unzipping files. Directory
Rezular Expression and Web seraping: Inroduction, Function of Re Module, web scraping.

UNIT IV

LaTeX: Writing scientific report, structure and companents of reseanch report. revision and Refining,
writing prosect proposal. paper writing for international joumals, submitiing to editors conference
presentation, preparation of effective slides. pictures, graphs and citation styles,




Books:

|, €, R Kothari, Research Methodology Methoads and Techniques, 2nd. ed, New Delhi; Rew Age
Imarnational Publishess, 20040, '

Briony ). Oastes. Researching Inforation Systems and Computing, SAG Poblication India Pat,

L. Waw Ealivi.

3 Vijay Kumar Sharma, Vimal Kumar, Swati Sharms, Shashwat Pathak, Python Programming: A
Practical Approach, First sdition publizhed 2023 b CRC Press. )

F. Miitelbach and M. Godssons, The LATEX Companicn, 2nd. ed. Addison Wesley, 2004,

=

[
—



M. Se. (Information Technology )
Semester 11

MITETOS
Paper 1: CLOUD COMPUTING

HoursiWeek ; 4
Credits: 4
Course Objectives:
I. To Underctand fundamentals of clowd computing
2, To acquire good working knowladge of the essentials of Clond Micre Services
3. Toimplament businessspecific tlowd apalications

Couvae Cuteomes:

= Analvze the trade-offs between deploying applications i the elowd and over the local
infrastructiire.
Caompire the advantages and disadvantages of variows cloud cemputing platforms.
Program data intemsive parallel applications in the cioud,
Analyze the perfonnance. scalability, and avaifability of the underlying cloud techmotogies
angd soflware.

o [dentily security and privacy issues incloud computing.

UNIT I

COrigins and Infleences, Basic Concepts and Terminolozy. Goals and Benefits, Risks and
Challenges, Roles and Boundaries, Cloud Characteristics, Cloud Delivery Models, Cloud
Deployment Models, Federated  ClowdIntercloud, Types of Clouds, Cloud=Enabling
Technology: Broadhand Metworks and Internet Architecture, Data Cenmer Technology,
Virtualization Technology, Web Technology. Multitenant Technology, Service Technology.
Implementation Levels of Virualization., Viralization Structures'Tools and Mechanisms,
Types of Hypervisers, Virtwalization of CPU, Memory, and [0 Devises, Virtual Clusters and
Resource Management, Vinualization for Data-Center Automation,

INMITII

Cominon Standards: The Open Cloud Consortivin, Open Virwalizalion Format, Standards for
Application Developers: Browsers (Ajaxy. Data (XML JSON. Solution Stacks (LAMP and
LAPPLSyndication (Atom. Atom Publishing Protocol. and RS5) Standards for Security
Features of Clond and Grid Platfoems. Programming Support of Goosle App Engine.
Programiming  on Amazon AWS and  Microsoft  Azure, Emerging Cloud  Solwdre
Envirenments, Understanding Core OpenStack Ecosvstem. Applications: Maoving spplication
o cloud, Micrasoft Clhud Services, Google Cloud Applications, Amagon Cloud Services,
Clouwd Applications (Social Networking, E-meil, Office Services, Google Apps. Customer
Relationship Management}.

UNIT LI

Basic Terms and Concepts. Threat Agents, Cloud Security Threats and Attacks. Additional
Lonsiderations. Cloud Security Mechdnisms! Encryption. Hashing, Digital Signature, Public
keog Infrastructure { PRI hia_*nt'il:.-' and Aceess Management ([AM) Single Sign-Om (880,
Hardened Virtual Server Images, Cloud Issues: Stability, Partner Quality, Longevity. Business
Continuity, Service-Level Agreemeénts, Agreeing on the Bervice of Clouds, Salving Problems,
Chality -of Service, Repulatory Issues and Accountability, Cloud Trends in Supposting
LUbiguitgus Computing, Performance of Distributed Systems and the Cloud.

UNITTV
Enabling Technologies for the Intermet of Things (RFID. Sensor Networks and ZigBee
Technology, GPSY, Innovatbve Applications of the Interset.of Things (Smart Buildings and

Social and Professional Metworking. How the Cloud Will Change Chperating Systéms,

1T s

Smart Power Grid. Retailing and Supplyv-Chain Management, €vber-Physical System). Online /@4/}; A

w2
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Location-Aware Applications, Tntelligént Fabrics: Paints, and More, The Future of Cloud TV,
Future of Cloud-Based Smart Devices. Faster Time 1o Market for Software Applications,
Homve-Based Clowd Computing, Moebile Cloud, Autonomic Cloud Eagine, Multimedia Cloud,
Energy Aware Clowd Computing, Jungle Computing.Docker at 3 Glance: Process
Simplification, Broad Support and Adeption, Architeeture, Getting the Most from Diocker. The
Docker WorkRow.

Books:

| Jack ). Dongarm, Kal Hwang, Geofirey C. Fox. Distribured and Clowd Coanputing: From Parsiiel

2

3

Processing to the Internet of Things. Elsevier, ISBN 9784381269237, 9381269238, 1st Edition
Thomas Erl, £aigham Mahmod and Ricardo Putting, Clood Computing: Concepes. Technology &
Architectire, Pearson, 1ISBIN (978 0332335525, 4312535927 Ist Edition.

Srinivasan, J. Suresh. Cloud Computing: A practical approach for learming and implaimentation,
Pearson, ISBN 9788131776513,

Brian L5, Chee and Curtis Feanklin, Jr., Cloud Computing: Teehnologies and Sirategies of ihe
Ubigquitaus Dara Certer, CRC Press, 1SEN 978 1430806128,

- Eris Jamsd, Cloud Computing: Saas, Pass, lags. Virtualization, Business Models. Maobile, Sseurity,

and More, Jormes and Bardlett, 1SENCOT83IE0853772,

dohn W Riting house, Yames F. Ransome, Clood Coimputing Inplameniation. Managemen:, and

Security, CRO Press, [SBMN < 97% 1439806807, 439805802

g
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M. Se. (Information Technolagy)
Semester [ '

MITZTOh
Paper H: MACHINE LEARNING

HoursWeek = 4
Credits - 4
Canrse Ohjectives:
1. Abifity to comprehend the concept of supervised and unsupervised leaming rechniques
2, Differentiate regression, classification and clustering lechnigues and o implement their aleoritins.
3, Toanalvze the perlonmance of various machine learring technigues and o select appropriate features
for training machine leaming algorithms:

Course {Jutenmes:

Umnderstand the comeepts of various maching leaming shritepies.
Handle-computational datg and beam ANN legming models.

v SBolve real world applicatioes by seiecing suitable fearning model.

*  Hoost the performence of The model by combining results from differem approaches.

LNIT1

Learning: Types of Maching Leaming, Supervised Learning. The Brsin and the Newron,
Design a Learning System, Perspectives and Issues in Machine Leaming, Concept Learning
Task. Cancept Learning as Search. Finding & Maximally Specific Hypothesis, Version Spaces
and the Candidate Elimination Algorithmy, Linear Discriminants, Perceptron, Linecar
Separability, Lincar Rogreszion.

UNIT I

Multi-tayer Perceptron: Going Forwards, Going Backwards: Back Propagation Error,
Multilayer Perceptron in Practice. Examples of using the MLP, Owverview, Deriving
BackPropagation, Radial Basis Functions and Splines, Concepis, RBF Network, Curse of
Dimensionality, Interpalations and Basis Functions, Support Vector Machines.

LINIT 1

Learning with Trees: Decision Trees, Constructing Decision Trees, Classification and

Regression Trees. Ensemble Learning. Boosung, Bapging, Different ways o Combine

Classifiers, Probability -and Learning, Data inte Probabilities, Basic Statistics, Gawssian

Mixtore Models, Neares: Neighbor Methods, Unsupervised Leaming, K means Algorithims,

Vector Creantization, ST Orpanizing, Feature Map '

UNIT IV 3

Dimensionality Reduction; Lincar Discriminant Analysis, Principal Component Analysis,

Factor Anatysis, Independent Component Analysis, Locally Linear Embedding, Isomap, Least

Squares Optimization, Evolutionary Leaming, Genetic algonthms, Genetic Offspring: Genelic

Operators, L'smg Genetic Algorithms, Reinforcement Leaming. Uwerview, Cetting Lost

Example, Markoy Decision Process. Graphical Models; Markoy Chain Monite Carlo Methods,

Bampling, Proposal Distabution, Markov Chain Monte Carlo, Graphical Models, Bavesian

Metwarks, Markov Random Fields, Hedden Markov Models, Tracking Methed.

Books:

I. Intreduction to Machine Leaming {Adaptive Computation and Machine Eesrning Seried),
Etherna Ipaydin, Third Edition, MIT Press

2. Machine learding - Hands on for Developers and Technical Professicnals, fason Bell, Wiles

3. Machine LEHrHil'lE,_' The Metoand Soence ol .-"l.|@::|r.i!|1n1r§. thail Miake Senes of ﬂn];m‘ Padper

Flach,Cambridge Universimy Press,
4, Desp Learmate . Raiv Choprea, Khanna Publi :
A Maching Learnimg. V. K. Jain, Khanna Pubfs /,..f""
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M. Se. (Information Technology)
Semester 11

Electivie 20 MIT2THT
Paper [11: ASP.NET
Hours™Week 4
Credits - 4

Course Objectives:
I. Teunderstand ASPENET smructure

2. To understand Ermor handling, Component based prograsmmins,

Course Chabcommes;
& Aale fio Installing and Cenfigunng NET framewark
*  Weh gevelopment using ASPNET

UNIT T

Introduction to ASP .NET - The NET Framework. The NET Programming Framework,
NET Languages, The NET Class Library, About ASP NET, Basic difference berwesn C# and
VB NET, Data Types, Declaring Variables — Initializers.. Arrays, Enumetations. Variable
Criperations —~Advanced Math Operations, Tvpe Conversions. Delegates.

LINIT 11

The Basics about Clagses - Shared Members, A smple Class. Adding properties, Basic
Method, Basic Event, Constructors, Yalug Types & Referaice Types — Assignment
Operations, Equality Testing. Advenced Class Programming — Inheritanee, Shared Members,
Casting. Understanding Wamespaces ond Assemblies - Importing Namespaces. Assemblies,

LiWIT 100

Weh Server and wser - Installing US, US Manager - Creating a virtual Director, Virtual
Directorics  and  Applications, Folder Settings., Adding wirtual directory to your
Neighborhood.Installing ASPNET. ASP.NET Applications - ASP NET file Types. The hin
directory. Code= Behind, The Global asax Code-Behind. Understanding ASP. WWel Classes;
ASE WNET Configuration. Web Controls - Basic Web Control claszes. Auta PostBack and Weh
Control Events, A Web page Applets. Validation and Rich Controls,

UNIT IV

State Managemen! Tracing, Logging and Error Handling - Common errors, NET
Ezxception Object, Hand]ing Exceptions, hrowing vour own Excepfions, Logging Exceptions,
Error pages, Page tracing Advanced ASP.NET -Component-Based l’mgramming -
Creating Simple Componenl, Properties and State, Database Components? Using COM
Components Custom Conteobs=Liser Contrals, Beriving Custom. conirols,

Books:

The Complae Felerence - ASP WET I:r\ Maritew MacDenaldd - Tarn Modiaw- Hill
Intedducing MicrozofDot Mel, Darvid PR, PHIPubbicarion.
ARPNET 4. 5(Covers CHamd VB eodes)Black Book. Dreamtech Publicatian

Lo 4
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M. Se. (Information Technology)
Semester 11

Elective 2: MITITOT
Paper IT1: DATA MINING
FloursWeek - 4
Credits : 4
Course Oljectives:
I, To istroduce the funcdamental processes data wareBousing and major ssues i dam minmg
2, Torimpart the knowledge on various data mining concepls and techniques that can be applied te text
mining, web mining &te.
3, T develop the knowledpe for applicarion of dats mining and social impacts of date mining.

Course Chatcomes;
¢ Interpret the contribulion of dats mining o the decislon-siEppon sysems,
o Prepare the datas needed for data mining using preprocessing technigues and apply the varisus
visunlization technigues,
v Dizcover interesting patterns from larpe amopnts of daia wsing Asociation Rule Mining
v Extract useful information from the labeled data using various classifiors and Predictors

UNIT I

Introduction o Data Miring: What s Dats Mining? Motivating Challenges. Definitions,
Crigins of Data Mining, Data Mining Tasks, Data: T'ypes of Data- Attributes and Measurement
and Tvpes of data sets, Data Quality-Measurement and Dats Collection lssues, lssues Related
o Apalications, Data Preprogessing- Aggrecation, Sampling. Dimensionality Reduction,
Feature subset selection, Feature creation, Discretization and Binarization, Variable
Transformation.

INITIH

Exploving Data: The Iris Data Set. Summary Statistics- Frequencizs and Mode, Percentiles,
Messwres of Locetion: Mean and Medign, Medasures of Spread: Ranpge snd  Variance,
Multivariate Summary Statistios, Visualization: Representation, Arangement, -Seleciion,
Visnalization Technigues: Histograms. Box Plots, Scatter Plots, Contour Plots, Matrix Plots,
Paraliel Coordinates. Visualizing Higher-Dimensional data, OLAP and Multidimensional data
Anglvsis, Classilication: Basic Congepis. Decision Trees, and Model Evaluation:
Preliminaries, General T-!'.p[:lmuuh i Solving Classification Problem, Decision Tree Iniduction,
Fvalusting the Performance of & Classifier. Methods for Comparing Classifieds.

UNIT 11

Classification; Alternative Techniques; Rule-Based Classifier, Rule Ordering Schemes,
. Building Bules-Based Classifier, Nedrest Neighbor Classifiers, Bavesian Classifiers, Naive
Baves Classifier, Artificial Neural Networks {ANM), Support Vector Machines. Association
Analysis: Basic Concepts and Algorithms: Problem Definition, Frequent lemser Generation-
Apriori Principle, Candidate: Genersation and Pruning, Support Counting, Computational
Complexity, Rule Generation, Compact Represensation of Frequent lemsets. Altemative
Methods for Generating Frequent ltemsets, FP-Girowth Adgorithm, FP-Tree Representation.

UNIT IV

Cluster Anelysis: Basic Concepls and Algorithms: What is Cluster Anulysis? Dhifferent Types
of Clustering. Types of Clusters, Clustering Algurithoes: K-mcans and its variants, Heerarchical
clustering, Density based clustering. Graph-Based Clustering, Shared Mearest Neighbor

Al F
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Approgeh, Jarvis Patrick Clestering, SNN Density-Based Clusiering, Anomaly Detection:
Causes of Anomaly Detection, Approaches o Ancmaly Detection. Statistical Approaches,
Proximity-Based Ouilier [etection. Densiiy-based Outlier Betection, € lustering-Based
Technigues.

Books:

1. Intraduction 1o Bata Minin‘g!, Tan, Bginbach, Kumar,

2, Data Mining: Cloncepis and Technigues, fawel Hen, Micheling iamber, Morgan Kaufmane
3 Data Mining: Practical Machine Lesming Tools snd Technigues by lan H, Witten and Eibe
Frank, Morgan Kagfmann ) _

&, Principles of Ddta Mining: (evid Hand, HeikkiMannila and Padbraic Smvih, PHP

7



M. Sc, (Information Technology)
Semester

MITITON
Paper I: ADVANCED SOFTWARE ENGINEERING

HiimsWeal -4

Credits ;4
Course Dhjective:
The course offers students to develop the ability to design software systems and analyse and test this
performance,

Course Clutoones:
On iecesstul completion of this subject stedents should be able to;
o To demonstate an understanding of advanced knowledge of the praciice of sofwans
enginesnng. desien, validation, test and deploy e
*  Use modern enginecring pringiples, prodesses, and technologies 1o solve diffivult engincering
Issues and tasks,
o Demonstrate leadership and the ability 1o participae in teamwork 0 an environment with
different disciphnes of enginearing, science and bisingss,
e [denrify the proper ethical. finaneial, and environmeantaleMects of thei rwerk.

Unit 1

Introduction 1o Software Engmeering, Software Engineering as a Layered Technology.
Software-Development Life Cyele, Generic View of process, A process framework, Process
Maodel — Waterfall, Incremental. Evolutionary, Unified Process Model, Agile Process Model,
Serum, Dynamic Svstem development model, CMVML

Lmit 11

System Models: Context Model, Bebavioural Model, Daa Medel, Objeot Model, Modelling
with UML, Design Engineering: Design Provess, Design Quality, Design Concepts:
Abstraction, Architecture, Fattems, Information Hiding, Functional Independence. Modularity,
Design Model: OO Design, Data Design, Architecmral Design, User Imerface Design,
Compatient Level Desien, '

Unit ITI

Testing Strategics. Sirategic Appmach to:software testing: Verification, Validation, Error,
Fault, Bug, Failere. Types of software testing: Unit Testing. Whiteé Box Testing, Biack Box
Testing, Seftware Quadity Assurance: Software Reliabiliny. Risk Manogement: Reactive,
Prosetive risk, Risk Identificarion. Risk Projection, Risk Relinement, RMMMiplan,

Plaie TV

‘Bofiware Metrics: SBoftware Sezing, 1.OC, FP Based estimations, estimation mode!, COCOMO
Muodel, Project Stheduling, Time Line Chart, Software Configuration Management: Change
Conral and version control, soliwaere Reyse, Software Re-engineering: Reverse Enginesring.

Books:

|, Software Engineenng: A Practitiones’s Appeosch, Roger Pressman, Macgrawy Hill Interaationat
Edirtion,

2. Fundamemals of Software Engineering, Caclo Gheeest;, Mebdt Jazaver, Dine Masdrioli, PHI
Pubdication,



M, S, (Information Technology)
Semester 111

MITI TR
Paper IT: NETWORK SECURITY

Hours Weak - 4

Credits o4

Course Ohjective: The course sflars 1 impart knowledge on Nétwork security, various encryption
technigues, and intrusion detectivorand the solutions W evereoine the atlacks,

Course Oubcomes:
O successiul completion of this subject students should be able o

s Classify the sywametric encryption echniques

o |lnstrare various Poblic key cryprographic teehniques
o Exaleare the suthenticationand bash algonithms,

v Basic concepts of svstem level seourity

Uit = 1

Introduction to Security Security Goals, Differeat Types of Attascks on Metworks, Thrcats,
Vulnerabilitics, Amacks, Data Integrity, Confidentiality, Amonymity Message and Entity
Authentication Authorization. Monrepudiation, Crvpiographic Technigues.

Linit =11

Principles of Cry ptography Symmetric Key Crvptography: DES, Blotk Cipher Modes of
operation. Advanced Encrypton Standand. Key distribution. Attacks, Public key Crypiography
RSA, Crypographic Hash functions, Authentication, Message Authentication Code (MAC),
Diigital Signatures, DNA Sianatures,

Unit - 11

PEI and Secority Practices Digital Certificates, MEDS, SHA, Challenge Response protoeols-
Authentication applications, Kerberos, X508, Securing Email, Web Security,

Umit - IV

Software Vulnerabilities Duffer Cheerffow, Cross Sife Scripting, SQL Injection, Case Studies
o worms and viegses, Vireal Private Networks, Firewalls Wireless Seeurity Security in
Wireless Local Area Networks, Security in Wireless Ad Hoe and Sensor Wetworks, Secunity
of the Intérnet of Things

Books:

L. W, Stallings. “Cryptography and Network Security: Principles and Practice”, Pearsth Education,
Tt editon, 2014

2. Behrotz A. Forolzan, Crypiography and networkseourity MOGrowHi 1 3rd Edition

3.0, Kaufman, & Permian. M Specimen. “Neework Seourigy: Private Communiciation in o Public
Workd”, Pearson Education, Znd-edition, 20002,

Reference Books:

| Applicd Creplograophy - Schnier

2. 1. Edney, W.A, Arbaugh, “Reaf 8021 1 Security: Wi-Fi Protected Access and #0211, Prasson
Education; 204,

5, E. Reseorla, "SSL 2nd TLS: Designing and Building Secure Systens”, Addison-Wesley, 2001,
4. B.L. Menezes, “Nenverk Sccurity ond Cryplography™, Wadswirth Publishing Company
Incorpocared, 2012,

5. Handbook of Applied Crypingraphy - Alfted ). Mengees, Paul C. i Oorschol and Scotf A,

Wansena: Online Version M .
oy



M. Se. (Information Technology)
Semester 1

MITITI0
Paper 111: INTERNET OF THINGS {IoT)

HomrsWWeek - 4
Credits 4

Course Dhjective: The course offers to mmpart knowledge on ToT and protocols, itexpase the stident
to soeme of the electncal applivation areas where nfernet of Things can be applied..
Course Oulcimes:
Onsuccessful completion of this subject students shoubd be phle to;
= Able o enderstand the application areas of TaT
o Ahle to realize the resolution of Internat m Moble Deviees, Cloud & Senser Metworks
«  Able to understand Building blocks of Inteenst of Things amd charscterisiics,

UNIT' 1

Intredection to 10T . Understanding 1oT fundamentals, 10T Architecture and protocods,
Various: Platforms for [oT, Real time Examples of loT, Overview of ToT components 2nd 1oT,
Cammunication Technologies, Challenges in 10T,

LUNIT 11

Arduing Simulation Environment, Arduine Uno Architecture. Setup the 1DE, Writing Arduing
Sofware . Arduine Librarics, Basics of Embedded © programming for Arduine. Interfacing
LEDL push button and buzzer with Arduine, [nterfecing Arduine with LCD

LitsIT I8

Sensor & Actuators with Arduino | Overview of Sensers working, Analog and Digital Sensirs,
Intertacing of Temperature, Humidity, Motion, Light and Gas Sensor with Arduine, Interfacing
of Actuators with Arduing, Interfacing of Relay Switch and Servo Motor with. Arduing
UNIT 1V

Basic Networking with ESPE266 WiFi madule. Basics of Wireless Networking, Introduction
to ESPR266 Wi-Fi Module, Varions Wi-Fi Hbrary, Web server- intmoduction, installation,
confipurstion

Posting sensor{s} data 1o web seryver

Books;
| Honbo Zhou, “The Intemet of Things in the Clowd: A Middleware Perspective™, CRC

Press. 2012,

2. Dieter Uckelmann. Mark Harrison, Michaheltes, Florian {Eds), " Architecting the Internet
afThings”, Springer. 201 | ¥

3. David Easley and Jon Kleinberg, “Networks, Crowds, and Markets: Reasoning About a
HighlyConnected World™, Cambridge Liniversity Press, 2010

4. Olivier Herzent, David Boswarthick, Omar ERoumi , “The Intemet ol Things — Key
apphcarionsand Profenls™, Wilew, 2012

Hl:ﬁ':runcl:ﬂ Bowak:

L. Vijav. Madizent and ArshdespBahga, “lnetner of Things: (A Hapds-0n Appeoach)”, Usiversities
Press { IMIDLA ) Pravate Lomited 2084, Bt Edition

2. Michael Miller, “The Internet of Things: How smar TVs, Smart Cars, Smact Homes, - and Smart
Ciies Are Chinging the World”, Pearson Education 2613

3. Cuno Phister, “Creiting Srarted with the fnterner of Things", OFRedly Madia 2011
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M. Se. (Information Technology )
Semester 111

Elective 3: MIT3T11
Paper I'V: NEURAL NETWORK

HoursWeek + 4
Credits ;4
Course (Fbjectives:
I, Tolntrodiee the foundations of Avtificial MNeura] Metworks
2, To learm various types of Anificial Weural hNatworks

Course Duicones:
= Ability o inmderstand the concepts of Meural Metworks,
»  Ability 1o select the Learning Networks in modeling real workd dyslems

UNIT 1

Introduction: Feedforward Neuwral Merworks: Artificial Neurons. Neoral Networks ' and
Architectures: Meuron Abstraction, Meuron Signgl Funetions, Mathematical Preliminaries,
Mewral Metworks Defined, Architectures: Fegd forward and Feedback, Salient Properties and
Application Domaing of Neural Network Geometry of Binary Threshold Neurons and Their
MNetwork: Petterns Recognition and Data Classification, Convea Sets, Convex Hulls and
Linear Separability, Space of Boolean Functions, Binary Newrons are pattern Dichotomizes,
Non-linearly separable Problems. Capacity of 3 simple Threshold Legic Nearon, Revisiting
the XOR Problem, Mulfilaver Neétworks,

UNIT I

Supervised Learning I3 Percepirons and LMS: Learning and Memory, From Synapses to
Behaviour: The Case of Aplysia, Leaming Algonthms, Eoror Correetion and Gradienr
Idescent Rules, The Learning  Objective for TLNs, Pattern space and Weight Space,
Perceptron Learning Algorithm. Perceptron Convergence Theorem, Percepiron learning and
Non-separable Sets. Handling Lingarly Non-Separable sets, a-Least Mean Sguare Eeaming,
MSE Error Surface and its Geometry, Steepest Descent Search  with Exact Gradiemt
Information, p-LM%: Approxbmate Gradient Descent, Application of LMS 10 Noise
Cancellation

UNIT I

Supervised Learming I Hackpropagation and Bevond: Multitayered  Network
Archilectures.  Backpropagation Leaming Algorithm, Strieciure Growing Algorthms, Fast
Relatives of Backpropagation, Universal Function Approximation and Neural Networks,
Applications of Feedforward Neutal Networks, Reinforcement Learning ¥

UNIT IV

Neural Networks: A Statistical Pattérn Recognition Perspective: Introduction. Bayes
Thevrem: Classification Deeisions With Bayes Theorem, Probabilistic Interpretation OF A
Mewron Diserinyinant Function, Interpeeting Meuron Signals As Probabilities, Multilayered
Networks, Error Functions And  Posierior Probabilities. Ermor Functions For Classification
Problems

Generalization: Support Vector Machines and Radial Basis Function Networks: Leaming
from Examples end Generalization, Statistical Learning Theory Briefer, Support Vector
Machines, Radial Basis Function Networks, Regularization Theory Route to RRBFNs,
Creneralized Radial Basiz Function Network, Learning In RRBFNs. Image Classitication
Application, Other Models for Vilid Generalization

Boaks:

|, Meural Metwark- A Classroom Approach, Satish Kumar, Tata MeGraw Hill
2, Introduction o neusal nebworks using MATLAR 6.0 by Sivanandam, 8 Sumaihi, § N Deepa, T::E(‘-“'B(H} .
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Megraw Hill )
3, Neural nerwaorks A eoinprehensive foundations, Simon Hhaykin, Pearson Edwcation 2™edition
m - - '
4. Artifieial neural networks - B, Yegnanarayans, Prentice Hall of Indiz P Lid 2005.
5. Mewral nefworks in Computer infelligesce, Li Min Fu, TMH 203,
b. Mewral networks James A Freeman David M S kapura, Pearson education 2004,




M. Se. (Information Technology)
Semester 111

Elective 3: MIT3T11
Paper 1V: COMPUTER VISION

Hours!Week 1 4
Credits 14
Course Objective: The course offers fo introduee the student to compiger vision olgorithms, methods
arid concepts which will enable the stodent to implement computtr vision systems with emphasis on
appications and problem selving.
Course Chafcomes:
O siceessful completion of this subject students should be gble to!
o [miplement fundameéntal image processing technigees vequited for computer vision,
o Develop computer wision apphications;

Lt - 1

Recognition Methodolegy: Conditioning. Labeling, Grouping, Extracting, Maiching, Edpe
detection, Ciradient based operators. Morphiological operators. Spatial aperaters for edps
derection, Thinning, Region growing, regien shrinking, Labeling of connecied components,
Limit - 11

Binary Machine Vision: Thresholding, Séomeéntation, Connected component  |abeling.
Hierarchal segmentation, Spatial clustering, Split & merge, Rule-based Segmenitation, Motion-
based scgmentation.

Llnit - ITT

Area Extraction: Concepts. Data-stroctures. Edoe, Line-Linking, Hough transtorm, Line
ftting, Curve fitting (Least-squere fitting). Region Analysis: Region properfics, Extérnal
points, Spatial moments, Mixed spatigl gray-level moments, Boundary analysis: Signatuee
properiics. Bhape numbers.

Umit - TV

Faect Model ll:ﬁéugnitiun: Labeling lines, Understanding line drawings, Classification of
shapes by labeling of edges, Recognition of shapes, Consisting labeling problemn, Back-
tracking, Perspective Projective geometry. Inverse perspective Projection, Photogrammelry -
from 203 1o 31, Image matching: Intensity matching of 10 signals; Matching of 20 imape.
Higrarchiical image matching:

Books: ¥

L. Devid A, Forsvth, Jean Ponee,"Compater Vision: A Modem: Approach™

2. R, Jain, R: Kasturi, and B, 0. Schunk, "Machine Yision”, McGraw-Hill,

30 Wil Sotka Vacky Hlavac, Roger Bu_',.'la_ ‘brge: Processing, - Amalysiz; and  Machine: Wision™
Thomson Learning

4. Rebert Harlick and Linda shapere, ' Cl.'rmpu[':ranl:l Eobot Wision", Vol L 1, Addizon- Weskey,
Jaa3:



M. Sc. (Information Technoloay)

Semester TV
MIT4T12
Paper I; BIG DATA ANALYTICS
Howrs"Wesk 4
Credits 1 4

Courze Objeetive: The course offers students to develop understanding towards the basic tonepts of
Big Data, adaptation and planning of Big Data and Business Intelligencs

Caomrse Ccimes:

O suceesstul completion of this subject students should be able 1o

o Classify and cateporias different types of Data Analvtics

s frame Busisess Anchiiecime

=  Understand the use of Information and Commuaication Technology

o [Nifferemmiae Berween Traditional data Anakvsis and Big Data Analyiics

«  Evaluate different Enterpiise Technologies and Big Data Business Intellizence

Unit—1

Congepts and terminalogy: Data Sets, Daa Analysis, Data Analviics - Deseriptive, Diagnostic,
Predictive. Preseriptive Analylics, Business Intelligence, Big Data Characteristics - Volume,
Velocity, Variety, Veracity and Value. Different tvpes of Data - Structured. Unstrmctured.
Semi-Structured, Meta Data Business Motivations and Drivers for Biz Data Adoption.

Linit - [1

Big Duts Angbytics Life eyele - Business Case Evaluation, Date ldentification, Data
Acquisition and Filtering, Data Extraction, Data Validation and Cleansing, Daia Agpregsion
and Representation, Data Asalysis, Visualization, Utilization of Analysis Results.

Limit - T01

Enterprise Technologies - QLTP, OLAP, ETL Big Data Bl Closters. Big Dats Storage
Concepts, Big Data Processing Conceprs, Big Data: Storage Technalogy - Oy Disk Storage
Bevices, MOSOL Databases, In-Memory Storage Devices.

Lmit- 1V

Big Data Analysis Technigues - Quantitative, Qualitative, Statistical Analvsis, Scmantic
Analysis, Visual Analysis, Introduction 1o Hadoop, Map Reduce. Hive, Pig, Spark and Big
Datia Analytics. =

Bariks:

|, Big Data Fundamenials Concepts, Drivers & Technigues: Thomes Erl, Wajid Khatak and Paul
Bubler, Pearzon Publication 2022, .

2, Bie Data Analytics [ntroduetion to-Hadoog, Spark and Machine- Learning, Raikamal, Preeti Saem.
Ml Graw Hill Publication. 201%,

—
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M. Sc. (Information Technology)

Semester TV
MIT4T13
Paper Il BLOCK CHAIN TECHNDLOWGY
HoursWeek + 4
Credits 1 4

Course Objective: To understand the techinlogy behind blockchain. comprehend the issues related 1o
biockchiin and study he real-workd applications of bleckehain

Course Outeomes:
L0 suceesstul completion of this subject students should be able for

o Tnderstand the requiremonts of the basic d.wgn il Blockihain

o Tdentify the need of Blockchaing to find the solition o 1he real-world preblems -

» Summarize the working of blockehaln

s Recognize the uml-.‘.rl:.-"l nig Wehnology of transactions, blocks, proaf-of-work,

o and-consensis budlding

o Design and implament new ways-of osage hiockehan far applications other than
CTYPOCLTTE Y

*  Categorize and implement the variois platforiis

Unit 1

Blockchain concepts, evolution, stucture, characieristics, 4 sample blockehain application, the
Blockchain stack. benefis and challenges. What isa Blockckain? Public |edgers, Blocks ina
Blockehain, Blockehain az public ledaers, Transactions, Distribated consensus,

Uit T1

Building & block: Etements of Cryprography-Cryplographic Hash funciions, Meskle Tree,
Elements of Game Theory, Buiiding a block: Elements of Crvplography-Cryptographic Hash
functions, Merkie Treg, Elements of Game Theory, Design methodology for Blockchain
applications, Blockchain application templates, Blockchain application development.
Ethereum, Solidity, Sampie vse cases from Industries. Business problems.

Lmit 111

Snvart contract, structure of & contract, interacting with smart contracts using Geth client and
Miat wallet, smart contract examples, smarl contract patteras, Dapps, mplémenting Dapps.
Ethereum Dapps. case studies related to Dapps

Uit 1V B
Byvzantine fault telerance, proof-of-work. ve propf-pf-stake, Security and Prvacy of
Blockchain, smart contract vulnerabilities, Scalam!u;r of Blockehain

Books:
-1, Blackchain spplications: o hands-on approach, Bahga A Madisett V.. VPT, 2017

Reference Bool

| Beginning Blockehain, A Beginper's Guide to Bullding Blockehain Solutions, Bikramaditya
Singhal, Guuram Dhomeja Priyansu Sckhar Panda, Apress, 2018,

2, Blockehain A Practical Guide to Developing Business. Law, and Techoology Solutions, Joseph .
Bambira amd Paul B, Allen, McoGiraw Hill, 2018

3, Blogkchain enabled Applications Vikram Dhillon, David Metcalf and Max Hooper, Apress, 2017,
4. The Business Blockehain: Promise, Practice, and A pplication of the Nest Internet Techaokogy,
William Mougaear, Wiley, 20106, ]

3. Blockchain Science: Distributed Ledger Technology, Roger Wattenhofer, Inverted Forest
Pitblishing; Jrd edifion 201 5. ui).-'}""'
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M. Se. (Information Technobogy)

Semester IV
MITATI4
Paper 111: DEEP LEARNING
Heowurs'Weelk @ 4
Credits (4

Course Objectives: The course offers to understand major deep learning algarithing and 1o identify
deep bearning technigues suitable for & given problem.
Course CNfcomes:
O suiccessful complafion of the course students will be able !
s Solve various deep learming problems
o Apply autoencoders for unsypervised laaming problems
o [mplement Convolutional Meural Metworks 10 image ¢lassification proldems
o Apply recurrent neardd network Lo seqeence Learning Problem,

Unit=1

Introduction to Neurml Networks: Feed Forward Mearal Networks: Backpropagation | Gradicnt
Diescent (GE) Principal Component Analysis: Eigenvalues and eigenvectors, Eigenvalue
Decomposition Basis, Principal Component Analysis and ity interpretations, Singular Value
Diecompasition.

Unit—1I

Autoencoders: Under complete Auta encoders, Regularization in auto encoderd, De-noising
auto encoders, Sparse autt encoders, Contractive autoencoders, Regulanization: Bias Variance
Tradeoft, 1.3 régularization, Early stopping, Dataset augmentation, MNoise Robustmess:

Uinig = 111

Convolutional Neural Networks: The Convolution Operation, Motivation. Pealing, Le Net,
AlexMer, ZF-Net, VOONet, Gt eNet, BesMer, Visualizing Convolutional Nearal Netwarks,
Guided Backpropagation:

Unig = 'Y

Recurrent Meural Networks: Recurrent Newral MNemworks, Bidirectional ENMs, Encoder-
Decoder Sequence-e-Sequence Architectures. Deep Recurrent Networks: Fecursive Mewral
Metworks, LEThs, GRUSs, The Challenge of Lonz-Term Dependencics, Attention Mechanism,

Books: ¥
|, Meural Metworks and Deep Leaming A Textbaok, Charu £, Aggarwal, Springsr
2. Deep Leaming from Scrarch, Building with Python Trom First Principles. Seth Weidman, O Resliy

Helerence Books:
1, Dezp Leaming by lan Good fellow, Yashua Bengie end Aaron Courville MIT press



M. Se. (Information Technology)
Semester [V '

Flective 4: MITAT1S
Paper TV REINFORCEMENT LEARNING

Howrs"Wesk + 4

Credits ;4
Crourrse Objectives:
®#  |Leamn how o define RL msks and the core principals hehind the RL, including poficies;
vabue flnations. '

s LUnderstand and work with tabular methods osolve classical control problems.
#  Recopnize curment, advanced techisques and applications in KL
Cowrse Chutetonme:
= Impbement n-code commean- algorithims foelfowing code standaids and Ebraries-used in RL.
Uinderstand and wiork with approsimate sciolions,
Explore imitaton leaming fasks and sobutions,
o Leamn how 1o define RL msks and the core pringipals behind the RL. including policies,
wirlue furictions,
* Understand and work with tabular methods 1o swve ¢lassical conirol probiems.
e Recopnize correntadvanced techniques and applications using R1..

Unit 1

Reinforcement Leaming Primitives: Intraduction and Basics of RL. Defining RL Framework,
Probabilicy Basics: Probability Axioms, Random Variables, Probability Mass Function,
Probability Deasity Function. Cumulative Distribution Function and Expectation: Introduction
o Agents, Intelligent Agents = Problem Solving — Searching, Logical Agents,

Unit 1T

Markov Decision Process and Dynamic Programming: Markiv Property. Markoy Chains,
Markov Beward Process (MRP), Beffman Fgoations for MRP, Dynamic Programming: Polices
(Evaluation, Improverment, leration, Value Ticration), Assnchroncus Dynamic Programming,
Generalized Policy Ieration, Efficiency of Dvngmic Programming.

Llnid 111

Monte Carlo Methods and Temporal Difference Learning: Mente Carlo: Prediction, Estimation
of Action Values, Control and Control without Exploring Stans, Off-Policy Control, Temporal
Difference Prediction: TIN0) SARSA: On-Policy TD control. ©-Leaming: '.’_]'ﬂ Pobey TI
contrmd, Games, Atter states, and Other Special Cases.

Unmit IV

Deep Reinforcement Leamning: Decp Q-Networks, Double De:ml;} Mepworks (DON, DN,
Drieling DON, Prioritized Expetience Replay). Introduction 1o Policy-based Methods, Vanilla
Palicy Gradient, REINFORCE Algorithm and Stochastic Policy Search,

Books:
1. Bichard S Sumon and Andrew (G, Barto, "Remforcsment learsing: An Introduction”. Second Edlition,
MAIT Press, 2005,
2. Russall, Stusd J., and Pater Morvig, "Anificial mtelligence! s neederm approach.”, Pearsnn
Education Limited, 2016,
3. wtichael Waooldridge, “An Introduetion e Mult Agent Systems”. Joha Wiley, 2002

PO

R AN A

@D



M. Se. (Information Technology)

Semester TV
Flestive 4: MITITIS
Paper IV: CYBER FORENSICS
HoursWeeak -4
Credits 4

Couarse Objeetiver The course offers to [denfify, gather, and preserse the prool of & law-breadking and
to tragk and prosecute the perpetrators in an exdeedingly court of law.
Counrse (utcomes:
On successful completion of this subject students should be able o
= Tip bearn investigation toofs and techniguies, analysis of date toidentify evidonoe.
¢ Toanalyee the technical Aspecrs 8 Legal Aspects related to eyber crime

Unit—1

Recent amendments in IT Act, internei & web technologies, web hosting and development,
attributes m evberspace and legal framework of cyberspace: hacking, virus, obscenily.
pomograplye.  programme  manipolation, Copyright, Patent, software pleacy, intellectual
propenty rights, trademark, domam disputes, and compuier security, étc., Encryption and
Decrvption methods, Search and seizures of evidence. Investigation ol evber crimes and tools
for analvsis

L'mie — 11

Information security: Domains, Common Attacks: lmpact of Security Breaches. Prodecting
Critical Svstems {Information Risk Management, Risk Analysls ete) Intormation Secarity in
Depth Physical security (Data security Systems and network seourity) Program Security:
Secure programs, Non-malicious program errors, Viruses and other malicious code, Targeted
malicious eode, Controls against peogram threais File protection mechanism. Authentication:
Authentication basics, Password, Challenge response, Bipmetrics, MNetwork Security: Threats
i metworks, Netwark security contrel, Firewalls, Intrusion detection systems, Securg g-mail,
Metworks and ervptography. Example protocels: PEM. S81. TPsec. Principles of network
forensics, Attack Trace-back and attributes, Critical Needs Analvsis, ID5: Network based
Intrision Detection gnd Prevention Sysiems, Host based Intrusion Prevention System. Cloud
Computing-Its Forénsic and Secarity Aspecis.

Umit — 111

Cyber Crime Investigations; Whene Evidence Resides an Windows systems, Conducting a
Windows investigation. Fite Auditing and Theft of information, Handling the Departing
Emploves. Steps in a Unix Investigation, Reviewing Pertinent Logs, Performing Keywords
Gearches, Reviewing Relevant Files, klentifving Unauthorized User Accounts or Groups,
Identifving Rogue Processes, Checking for Unasthorized Access Pomts. Analyzing Trust
Relationships, Detecting Trojan Loadgble Kernel Models: Finding Nepwork based Evidence,
Genersting Session data with TCP Trace. Reassembling sessions using TCP-flow and Ethereal.
Unit — TV

Open souree tools for digital forensics and Repisiry Forengic- Open source, Open source
sexamination platform, preparing the examination system, osing LTNUX and Windows as host.
Stabdy of Sleath Kit Installing Sleuth Kit, Sleuth Kiu tools (Volume layer woels File system
Layer tools, Erta unil Laver tools, Metadata Layer Toels) Regisiry Analysis. Understanding
Windows Registry and Regstry Structure.

Wl e
9
9



Books:
I C. P Plleeger and 5, L. Pllseger, “Security in Compating™, Péarson Education.

2. Computer Foenshe Investipating Diesta and tmage Files, EC Cauneil Press

¥, Robiers kones, Intemer Forensics Hiing Digital Fvidence o Solve Computer Crimes, ORIy
Medin Publication

A4, Forowzan Data Commuanicationand Metworking MeCraw Hill

& Stallings, “Crypragraphy Al Wetwork Seeurity: Principles and practice”

6, Kevin Mandia, Chris Prosise and Matt Pepe, Incident respanse and computar forensios, MeGraw
Hill Publicatisn

T, Cory Altheide, Harlan Carvey, Digital Forengics with Open souree Tools, Syngress Publication

8. Michael E Whitman and Herbert | Mattoed, “Pringipies of Information Security”, Vikas Publishing
Howsa, - tew Bethi, 2003

G Micki Krause, Harold F. Tipton, “ Handbook of Information Securty Management”, Vol 1-1.CRC
Press E1LC, 2004,
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Rashtrasant Tukadoji Maharaj Nagpur Un iversity, Nagpur
Board of Stadies (Computer Science}
Eylinbus
of
M. Se. (Computer Science)
Choice Based Credit System (Semester Pattern ), wef. 2023-24 as per NEP 2020

Pre-requisites 1o enrol For the M. Se, Computer Setence Programme:

The student who has complesed the B. Se; Cowrsewith Computer Science as one of the opitional subiect
or Bachelor of Computer Application (BCAJor B 8¢ (IT) ar B, S&. {Thaita Science) with not less than
43% of agyrepate marks (4% incase of student from reserved categery ) orequivalent COPA from any
of the recopmised university Is eligible 1 enml for M. Se. (Computeér SeimceiPart [ (Semester 17,
Heweever, the studet who has eompleted four-year B, 5S¢, courss [B. Se. (Honoirs Y Reszarch) as per
MNEP- 2020] with Computer Seience/Information Tachnology/Dara Seience as the major subject or
Bacheler of Computer Applhcation (BCA) with not less than 45% of ageregate marks {40% in case of
stuchernt froen reserved catépory) or eguivalent CGPA from anyof the recognised university is ehigibie
to-ensol direcily to M. Se, (Computer Science) Pan 1] {Semesior 161},

Credit distribution structure for two vears Prst Graduate Programme in Computer Scicnoe

—_ ¥
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Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur

Beard of Studies (Compater Science)
Syllabus

of.

.

M. Se. (Computer Scicnce)

Semester |
i85 Wourse Miine of Course Course Code Teaching Scheme | Total Examisation Scheme |
N| Capegory | ihrs) Creii
{EW) | TU | P Thewry Praciical
[ Exam suﬂcn-:]nii EE | CI [ Mi | Total
_ Hra . E |
1| DRC Arifficial MOCE1ITON i - 4 4 B 20| g0 = = | = 1ap
TInteHigmence '
2 BsC Clamailer MCEITO2 1 - 4 i Rék || - - A L]
Ciapsis o
3| DSE Elestive | MCSITOY | @ - 4 s Ts s (®][=-1-]=Tm
4| BM Resgarch MCS1T04 4 - 4 X B0 | 20 {40 « T = [ = 1IN
| Meshadalagy
5| 08T Practizal Based on MUSIPO - £ = - - = | = |5 [aa (507 100
Paper MOS 1T
and MOCS1TTR
& | BEC Practical Based o | MCSIPRZ | - 3 i - | =[50 303 | oo
Brapeer RS T3
and MCS1T04 i
Fotal 16 12 1 20 | =0 [T Bk}
i i
CIE = Continuous Internal Evatudtion and SEE = Semester End Examination
Semester ||
Si Lo e Name of Coorse | Course ‘Tmﬂlhtg.‘iﬂ;mc Tuotul Examimaibin :pme'mu
h‘; Categary Cade ihrs ) Credic i
(Thy | TU | P Theary Pratical
Exan |_~:r.£ CIE | M | SEE | CIE- | Mi [ Toi
- = | Hrx o 1, = al
1| Bsc Cloud Computing | MCS2TOS | 4 [« [ - 1§ 3 s | %0 JHal - - 1w
2| DS Machine Learning. « MCSIT08 | 4 | - | - 4 3 [ [ WW] = T = [=[168]
3 | DSE Elestive 2 MCSITO7 | 4 s Jiw 1 5 |8 | a0 a0 | - S
4 [T ApprenticeshipMin | MOJI2P01 & 4 3 = |- | so ] s [0 60
i Progecs (et 1o
- DSCH
5 | DEC Practical Bassdon | MUSIPOY - = | B I = = | = | #{ = [30.] 68
Paper
MCS2T(5and
MCS TG ' :
b | DSC Practical Based on | MOS | P04 + - | 6 3 - . - | &0 | so [Eo0| 00
Paper MCS2T0O7
Total 12 | - [29] 35 240 | of ENNET 600




Semaster [l
5| Course Naupe of Course Course | Teaching Scheme | Tatal Examination Schems
M| Cuegary Carle hrs) | Credit’
iThy | TU | P Theory _ Practical N
Fxam | SEE | CIE | Wi | SEE | CIE | 56 | Tom
Hirs I . I
1| BEC Advanced Sofware | MOS3TOR | 4 E e 3| B0 | 20 (@6 - - L0 |
Engincering
e L Metwork Secunity MCEITOG 4 - - 4 3 Ril =TTl T - = - 160
i BsC Digital oage MOSITIO | 4 =1 - q R E HE R e ; 1
I"mg-._;'.sﬁ_r.-'n_'g
4| DEE Ebective 3 MCSITI 4 - ; q 3 80 120 [ 48] - . - | HXF
5| RP Research Project/ MRPIPO] | - | B A - £ | 3 s0 | 3 |36 ]
s Drisisertation | Corg) i
a:| DSC Practical Baned on - | MOSIPOS - - | 4 2 - - - | =3 | 50 |56 | o0
Papee MICEITOE
MOEITOO MECS :
T 1 andl
MESITE
| Fodal I& 12 Y ATk | M) LiHF 1IE.J L
ter IV
5| Comrse | Name of Course Crurse Teaching Scheme | Tital Exumlnation Scheme
M| Cntegory i Canle hrs.} Credin
(Th) | TU' | P Theory Practical
Fanme | HEE | CIE | M| SEE | €IE | Mi | Totad
= Flre = i
|| | BsC BigData Analytics | MCS4TH2 4 = | - . i M. | 20 [do] .- - |0
2 | DaC Computer Vision MES4T 4 o 4 I ENE N - - | 100
3| bsc Peipieaming | MOSATI4 | & | - 4 N E T EE NI - I
4 | DSE Elective MOSATIE | 4 [ = = [ i [® | 20 Jao] - - | = [ 0
5| RP Research Project: MRPA P2 - - |12 B - - - | e s | | zon
| Disserintion (Cored | i
L Tofal 6 | = 14z o 330 | &) AR E Gy
Total Credits for Fopr Semesters ( Two Year Course): =88
Tutal Marks for Four Semesters (Twa Year Course):= 2400 y

Ablarey iationy:

DSC; Discipline Specific Course. DSE: Discipline Specific Elective SEE: Semester End Examinition,
CIE: Cantinais [msrnal Fyvaluation, OJIT: On 111-.-3.lu:rl}Trm:a.m«gn:Ir-n-;rns|-|.q::n.".-!-.F:q:m:rsitn:r.:-ﬁ-u|:::|~ FP: Field
Projiet. RM: Besearch Methodalogy, H!" Research Project

Elective popers:
In additien fo the mandatory papers. the student has to opt for ONE slective papar in each semester
from the basker of cleetlve papers mentioned in the fallowing table;
Basher for Elective Courses (4 Credits each)

ff.;"?gi-c.ﬁ"f ILW;E"
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[ Semester | Course Category | Name of the course Course Code

al - Enmpuier Architecture & Orgamization

i | by Disorese Mathematics MCS1T0

Fleenw
AL L o) Egubvalent MOOC course

a1 R Programming
[ Eleceive 2 ( By Teural Wewark MESZTH?
£} Eguivaiken! MOOC course

it Computer Graphics
bY Internet of Thigs (10T

mn Elestive 3 MCE3T11

ch  Eguivajent MO course

a)  Design and Analysis of A lgorithm =
A Elestive 4 By Cyber Foronsies rCEATIS

8] Eguivalsm MOOC tourss :

The students can opt either the elective paper taught in the department in o filine mode r Eny
other equivalent anline course of al least 4 credits offered by MO or anv other such
platform. The stuwdent should submit the passing cenificate 10 the Collegz in order to nelude
the marks in the marksheet. The MOOCs which is identical to courses offered in this scheme
of M.Sc. Computer Science (in terms of contents) and are accessible to the stodent shall
not be allowed for credit ransfer,

The objectives of the Program

1. Toproduce cutstanding Computer Scientists who can apply the theoretical knowledge into
practice in the real warkl and develop standalone Tive projects themselves,

2. Toprovide opportunity for the studv of moders methads of i ndormation processing and its
apphications.

. To develap among students the programming techniques and the problem sobving wkills
through progmamiming

PROGRAMME SPECIFIC OUTCOMES (PS0kg)

. Theahility ts apply theoretical foundations of Computer Science and probigm-salving skills
through programming technigues for complex real time problems using appropriate data
structures and algorithms,

2, The ability 1o designédevelop hardware and sofiwars interfaces along with database
managemient te mest the needs of industry,

3. The abitity 1o demonstrate personal, arganizationgl and entrepreneurship skills through

- critical thinking, engage themselves in life-long learning by following innovations in
business. science & technology

4. Ethies on Prafession, Environment and Saeiety: Exhibiting professional ethics to maintain
the integrality in a working environment and also have poncern on societal impacts due o
computer-based soluticns for problems,

B
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M. Se. (Computer Science)

Semester |
MOS1TOT
Paper I: ARTIFICIAL INTELLIGENCE
HoursWeek 1 4
Credits - 4

Course Objectives;

L. To impart astificial inelligence principles, techriques anid its history.

2. To assess the applicability. strénaths, and weaknesses of the Basic knowledge representation,
priblem sofving, and leaming methods in solving engineering probleims,

3, Todevelop miefli gent systems by assembling solitions 1o concrete computaticnal problems

Course Outcomes:

*  Lvaluate Anificial Inrelligence (Al) methods and deseribe their oy ndatins,

= Apply hasic principles of Al insolutions thar reguite problem solving, Inference,
percepiion, knowledge representation and ledening

e Demonsirate knowledge of ressoning and knowledge representation for solving real
workd problems.

= Analvre and illustrate how search algorithms and plesming play vital role in problem
solving.

UNIT I

Al problems, Al Techniques, Tic-tac-toe, Question Answering, Problem as o state space
search, A water jug problem, production systeim. Control strategics, Heuristic Search,
Problem Characteristics, Production system characleristios. Dresign of search programs Al
Search techrigues @~ Depth-first, Breaith-First search, Generate-and-test, Hill climbing, Beg-
first sedrch, Constraint satisbaction, Mean-ends-analvsis, A* Adgorithm, AO* slgorithm.

UNIT I

Knowledge Represemation:- Reprisentations and mappings. Knowledge Representations,
Issues in Knowledge Representation, Predicate Logic:- Representing Instance and fsa
Relsionships, Computable Functions and predicates, Resolution. Natural Deduction, Logic
programming, Forward versus Backward Reasoning, Matching, Control knowledge. Fxper
System,

LINIT I

Games pleyving: Minimax search procedure . adding alpha-hetz cutef¥s, additional
refinements. Planiing :- Compement of 2 planning svstem, Goal lusk planning, Nonrlinear
planning. Hierarchpeal Planning,

UNIT IV <
Understanding. Understanding a5 Constraine satisfaction, Natural Language Processing,
Symtactic  Processing, Unification grammirs, ‘Semantic Analysis. Introdugtion 10 patiern

recognition, Parallel and  Distributed Al Fsz.'fchﬂlﬂgiua! iedeling, Dhistributed Reasoning
By slems, .

Rooks:

| Artificial intelligencé by Elaine Rich. Mcgrawhill Inc.

< Arificial Intelligence and Experl Svstems — Jankiraman. Sarukes ()
5. Lisp Programming — RajeoSangal — T

4. Artificial Intelligence — Russell-Pearson- st Text bank:

5. Principles of Al- Nils Nilson

B AT T B Winiston - Dedtac
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M. Se. (Computer Science)

Semester |
MOSITH2
Paper II: COMPILER CONSTRUCTION
Hewrs/Week 1 4
Credits : 4

Comrse Objectives:

I Topgain knowledge on Langoage Processor,

2. Distinguish different computing models and classify thair respective tipes
i Show pcompetent endersfanding of the basic concepts of Syntax Analvsis,

Courge (hateom e
= Demanstrage the knowledge of Levical Analysis
& Derive tn appropnate model of code genemtion,

UNIT I

Imtroduction: Language Processors, the siructure of a compiler. Lexical Amalvsis, Swvniax
Analysis, . Scmantic Analysis, Intermediste Code Generation, Code Optimization, Code
Generation, Symbol Table Management, The Grouping of Phases into Passes, Compiler-
LConstruction  Teols.Evolution of Programming Languages: The Move fo High-Level
langnages, Impact on Compilers, Applications of Compiler Technology, Programming
Language Basics

UNIT I

A Bimple Syntax-Directed Translator: Inroduction, Syntax Definition, Syntax-Directed
Translation, Parsing: Top-Down Parsing, Predictive Parsine.

Lexienl Analysis: The role of the lexical analyzér, Input Buffering, Specificution of Tokens.
Recognition of Tokens: Transition Disgrams, Recognition of Reserved Words and ldentificrs:
The Lexical-Analyzer Generator “Lex

UNIT 111

Syntax Analysis. Introduciion, Contexi-free grammars; The Formal Definition, Notational
Conventions, Derivations and prarse brees, Amiviguity. Writing a Grammiar, Top-Down Parsing:
Kecursive-Descent Parsing, FIRST and FOLLOW, LL{ 1) Grammars. Nonrecursive Prodictive
Parsing. Bottom-Up Parsing: Reductions, Handle Frumng Shift-Reduce Parsing.
lntenmdiateﬂnde Generation: Variants of Syntax Trees. Three-Address Code, Tvpes and
Declarations: Type Expressions. Tvpe Equivalence, Declarations. Type Chacking: Rufes, Type
Conversions, Contral Flow: Boolean Expressions, Short=Circnit Code. Flow-af-Control
statements, Coatrod-Flow Translation of Boclean Expressions. Backpatching,

UNIT IV ]

Run-Time Environments: Storage Organization. Stack  Allosation of Space. Heap
Management,

Code Geseration: |ssues in Design of a Code Generator, The Target Language, Addresses in
the Targel Code, Basic Blocks and Flow Graphs: Basic Blocks, Fiow Graphs, Representation
+of Flow Graphs, Optimization of Basic Blocks: The DAG Representation of Basic Blocks,
Firding Local Common Subexpressions. Dade Code Elimination, The use of Alsehmic
Identities, Representation of Array References. Peephole Optimization: Eliminating Redundant
Loads and Stores, Elimimating Unreachable Code, Flow-of-Controf Optimization.

Books:

. Principles of Compiler Design - AV, Aho, M, 8. Lam, Ravi Sethi, 1. IL Ullmdn, Secand Edition,
Pearson Bducation Inc.

Principhes of Compiter Design - AV, Aho, 1, U Nman © Pearson Education,

Madern Compiler Design- Dick Grune, Henry E. Bal. Cariel T. H: Jacobs, Wiley dreanmeich.

adt P
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4, Engineering & Compiter-Cooper & Lindi, Elsevier, .
v, Compiler Construetion, Looden, Thomson: e
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M. Se. (Computer Seience)
Bemester |

Elective I: MCS1T03
Paper [lI: COMPUTER ARCHITECTURE AND ORGA NIZATION

HoursWeek : 4
Credies:: 4
Course Objectives:
1. To provide knowledge on overview of 1A% compuer function and addressing mosdes.
I, Hardware and software implementation of asthmetic onil to solve - addition,  siltiaciion.
multiplicatian and division:
3. To provide knowledae of memery technologies. imerfacing technigues and sub system dévices,

Course Oatcmnes:

Provide fundamentals on machine instrections and addressing medes,
Lomprehend the various slaorithms far computer arithmetic,

Anabyse the perfermance of various memorny miodules in memory hiezarchy:
Compare and contrast the featires of U0 devices and paralie] procsssoss,
Cuitfing the evalumion of memory. sreanization.

Analyse the performance of Arithimatic logic unit. memeory and CPLL

® & B & & =

LNIT |

Frinciple of eomputer desien ; Software, hardware mnleraction. lavers in comm puter
architecture, central’ processing and machine language instruction, addressing modes,
instruction tvpes. instruction set selection, instruction and execution oycle.

UNIT 11

Cantrol Linit; Data path and control path design, microprogramming v/s hardwired control,
pipelining in CPL design, RISC v/is CISC, swperscular PIDCESSOrS,

UNIT 111
Memory subsystem: Storage technologies, memory armay organization, memory licrarchy,

ihterleaving, cache memory and virual memary including architectural aids o implement
these,

LINIT 1V

Input! Cutput Processing: Bus Interface, Data transfer techniques, 1010 imgrrupts and
channels, Performanes evaluation: SPEC marks, Transsction Processing Benchmarks.

Books:

| Compuiter Anchiteciore and Orzanization by Tenenbam

2. Computer Architecture and Organization by J, P, Hayes.

3. Paritle] Processing by Hwang

+ Compuier Organization by Hamacker, Vramesic, Zaky (TMHS

Ei-



M. Sc. (Compater Science)
Semester |

Elective 1: MCS1TH3
Paper Hl: DISCRETE MATHEMATICAL STRUCTURE

Hours'Week - 4
Credits - 4

Course Ohjoctives:

| Tocover certan sets, functions, relations and groups concepss for analvzing prokilenms that dise in
enginedring and physical sclences.

< Toimparting to snalyze the problems consected with cambinatorics and Bonlean algebra:

5 Tosplve caleulis and intégral calculus problems,

Course Outeomes;
o Observe the various types of sets, Tunctions end relations.
* Understand the concepts of growp theon.
= Uniderstand the concepts of combingorics,
= Understand the concepis.of graph theary and its applications:
« Learning logic and Roolean algebra. Lsing these concepts 1o solve the problems

UNIT 1
Mathematical Logic: Propositional Caleulus: Connectives, statemient formulas and truth
tables, well-formed formulas, Tautelogies, Equivatence of farmuylas. duality law, Tautolegical

Imiplications, functionally complete set of connectives, other connectivies, Normal Forms!
CNF. DNF. PCHF. PENE.

UNITII

Fundamentals: Sets snd Subsess. operations on seis. sequences, Divigion of the integer,
Matrices; Methods of Proof. Mathematical Induction,
Counting: Permutations. Combinations, The pizeonhole Principle, Recurrence Relations.

LNIT ITI

Helations and Digraphs: Product seis and Partitions, Refations and Digraphs, Paths in
Relations and Digraphs, Properties of Relations Fquivalence Relations, Operations. of
Relations, Transitive Closure and Warshalls Algorithms

Functions: Definition and Introduction, Permutation Functions, Griseth of Functions,

LNIT IV %

Order Relations and Stroetures: Parially Ordered Sets, Lattices.

Graph Theory: Basic Coneept of Graph Theory, Fuler Paths ard Circuits, Hemiltanian Paths
and Circuits.

Tree: Introduction, Undirected Tree, Minimal Spanning Trees,

Semigroups and Groups: Binary Operations Revisited. Semigroups, Products and Quotients
of Giroups,

Books:

| Dhscrete Mathematical Struciures By Bernard Keolman, Bushy & Sharon Ross [PHI].

. Diserete Mathematical Structures with A pplication to computér science By J, P. Tremblay & R,
Manahar [ Tata McGraw —Hill)

- Piscrete Mathemartics with Graph Theory by Goodaive[ PHI

- Diserete Mathematics by LK SharmalMcMillan)

P2

L -

- Driserese Marhematics and its Applications by Kennath Bosen ¢TMH) PM
e



M. Se. (Computer Science)
Semester |

MOSITH
Paper IV: RESEARCH METHODOLOGY

Hours ' Week - 4
Credim | 4
Courze Objectives:
b, To study and understand the research issues & challerges, research wentls, sejentific methods
2. Tostudy processing and analysis of deta. Quantiiasive and Cualitative dats anstbrsiz,
3. Reviewing Literature and research pagers, writing research papers. Thesis repons,
Course Dutcomes:
®  The basic conceps of research and it methodofogies, Identify appropriate reseanch topics, select
and define approprizie research problem and parametess.
*  Pregare 2 project {fo.undertake a project )
s Ohrganize and conduet regearch in 8 mone appropriste manier, writing rescarch report and thesis,

ENIT 1

Introduction: meaning of research. obicctives of research. motivation in research, tvpes of
research, research approaches. significance of research, research methods versus methodolooy,
research and scientific method, importance of knowing how research s done, research
processes, criterla of pond research, Defi ning Research Problem: necessity of defin ing the
problem. techrigues involved in defining a problem, Research Diesign: meaning of rescarch
design, need for research design, Featires of good design, different research designs, basic
principles of experimental design.

CNIT 10
Methods of Data Colleetion: Collection of primary data, Observation method, Methods of
Data collection. Interview Method, Collection of data throwgh questionnaire, Collection of data
through schedules, Difference between questionnairs and schedules, Processing and A nalysis
of Data: Processing operations. Problems in processing, Tvpes of Anabvsis Statistics in
Research, Simple Regression analysis, multiple correlation and regressions, Partial comelation.
Quantitative Data analvsis: Types of quantitative data. data coding, visual aids for
quantitative data analysis using statistics. for quantitative data analysis, Inferpretation data
‘amalysis result, evaluating quantitative data analysis, Qualitative Data analysis: Analyzing
textual data, anshyzing oon-texiwal gualitative data. Grounded theory. computer aided
qualitative analvsis “evaluating qualitative dats analvsis.

¥
UNET L _ \ _
laterpretation and Report Writing: Technigues of Interpretation. Significance of Report
Writing, Different sieps in Writing report, Lavou of research report, type of report, oral
presentation. mechanics of writing 8 research report Python Teols: File Handling,
Infroduction, Handling Binary data and L8V files, Zipping and Unzipping fles. Dircctory
‘Regular Expression and Web seraping: Introduction, Function of Re Module. weh seraping.

UNIT IV

LaTeX: Writing seienti fle report structure and components of research repor, ravision and Refining,
writing project proposal, paper writing for intermational jourals, submitting to editors. conference
prescitation, preparstion of eflective slides, pictures, graphe and titation styles.



Bouls:

. C R Kothari. Fegearsh Methodology Methads and Teohrigues 2l ed, Mew Delhi: Mo Age
Imernational Pulvlishers, 2000

Z: Briony ) Oastes, Researching Information Bystems and Coputine. SAG Publication Indla Py
Ll Blew Delhi.

4. Vijay Kumar Sharma, Vimal Kemar, Swati Sharme, Shashwal Pathak, Python Programming: A
Practical Approsch, First edition published 2022 byv CRC Priss,

4. F Mimelbeckand M. Goozsens, The LATEN Companion, 2. ed., Addison Wesley, 2004



M. Sc_ (Computer Science)
Semester 11

MOS2TES
Paper I: CLOUD COMPUTING

HowrsWeek + 4
_ Credits @ 4
Course Objectives:
L. Te Understand fusdamentals of cloud computing
2. To scquire pood working krowledae of the essentials of Cloud Micro Services
3. To implement busimess specific cloud applications

Course Duleomes:

®  Analyze the trade-offs botween deploying applications in the ¢loud ad over the kel
infrastiniciure,

*  Lompare the advantages and dissdvantages of various cloud computing plasfarms.

*  Program data intensive perallel applications in the cloud

* Andlyze the performance, scalabiling snd availabiline of the undﬂl}-ingclﬁugl
technoiogies and software,

o [dentify security - and privacy issies in clood compating,

LUNIT 1

Origins and Influences, Basie Concepts and Terminology, Goals and Benefits, Risks and
Challenges. Roles and Boundaries, Cloud Characteristics. Cloud Delivery Models, Cloud
Deployment  Models, Federated’ Clogpd/Intercloud, Types of Clowds, Cloud-Enabling
Technology: Broadband Networks and Internet Architecture, Data Center Technology.,
Virtualization Technology, Web Technology, Multitenant Technology, Service Technology.
Implementation Levels of Virwalization, Vinualization StucturesTools and Mechanisms.
Types of Hypervisors, Virualization of CPU. Memory, and 10 Devices, Virtual Clusters and
Resource Manageiment, Virtualization for Data-Center Automation.

E™IT 11

Common Standards; The Gpen Cloud Consortium, Open Vinualization Formar, Standards for
Application Developers: Browsers (Ajax), Data (XML, JSON). Solution Stacks (LANMF and
LAPP).Syndication (Atem, Atom Publishing Protocol, and RSS5), Standards (o Security
Feamres 0F Cloud and Grid Platforms. Programming Support of Google App Enging,
Programming on Amizen AWS and Microsoft Azure, Emerging Cloud  Software
Enviroaments, Understanding Core OpenStack Ecosystem. Applications: Moving application
e cloud. Microsofi Cloud Services, Google Cloud Applications, Amazon Cload Servives
Cloud Applications (Social Networking., E-mail, Office Services, Googla Apps, Customer
Relationship Management) 53

LINIT 11

Basic Terms and Concepts. Threar Agents. Cloud Security Threals and Atiacks, Additional
- Considerations, Cloud Security Mechanisms: Encryption, Hashing, Digial Signature, Public
Key Infrastructure (PRI, Idéntity and Access Management (IAM). Single Sign-Om (5500,
Hardened Virtual Server Images. Cloud Tsswes: Stability, Pariner Cuality, Longevity, Biusiness
Continuity, Service-Level Agreements, Agrecing on tre Servige of Clouds, Solving Problems,
Quality of Service. Regulatory Issues and Accountability. Cloud Trends in Supporting
Ubiguitous Computing. Performance of Distributed Svstems and the Cloud:

LIMIT IV

Enabling Technologies for the Intemet of Things (RFID, Sensor Networks and ZigBee
Technology, GPS). Innovative Applications of the Intemes of Things {Sman Buildinos and
Smart Poweer Grid, Retailing and Supply-Chain Maragement: Cvber-Physical System), Online
Social and Professional Networking, How the Cloud Will Change Operating Svstems,

@z



Location-Aware Applications; Intelligent Fabirics, Paints, and More, The Future of Cloud TV,
Future of Cloud-Based Smart Devices, Faster Time to Marker for Software Applications,
Home-Baged Clawd l'_“nmput.ir!g‘. Mobhile Clond. Autenamic Cloyd Engine. Multimedia Cloud,
Energy Aware Clowd Computing, Jangle Computing.Docker at o Glance: Process

Simplification. Broad Supportand Adoption. Architeciure, Cietting the Maost from Pocker, The
Brocker Workflow.

| Jack J. Dongarra, Kai Hwang, Geoffrey ©, Fox, Distribited and Cloud Computing: From Paralle!
Processing to the internet of Things: Elsevier, ISBN (9789381260237, D3R126923%; | =t Bdition.
2, Thomas Erl, Zeigham Mahmod and Ricardo Pusting; Cloud Compating: Concepts, Technology &
Architecture, Pearson, ISEN 978 9332535023, 0332333022, 14 Edition.
3. Srivivasan, ) Swresh, Clowd Computing: A practical approach for learning and implamentation,
Pearsom, ISBN 9T8R [ 31770511,
4. Brian 15 Chee ind Curtis Frankling Jr., Cload Computing: Technologies and Strategies of the
Libiquisons Data Center, CROC Press, [SEN 978141080528
3. Kris Jamsi, Cloud Computing: Saas. Pass, lazs, Virualization, Business Models, Mobile, Security,
-and-More, kmes and Bartlair, [SBN 9789380851772

o dohn W, Ritting house, James F. Ransame, Closd Computing tmplementation: Managemens, and
Security, CRO Priss, ISBN S978 1439800807 [439806802,
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M. Sz, (Computer Sciente)
Eemester 11

MCS2Ti6
Paper 11: MACHINE LEARNING

HoursWeek : 4
Credits 4
Cromrse Oirjectives:
1. Ahility to comprabend the concept of supervised snd unsopervised learming technigues
3, [¥fferentiate regression, classification and clustering techriques and fo implement their abgorithims.
3, To analyze the performance of vatious maching learring techniques and 1o selact appropriate features
for trainng machine learming algorithms.

Course Outcomes:
+  Undersiand the concepts of various maching learning stralegies,
s Handie computational dataand learn ANN leaming medels,
e Solve veal warld upplications by sefecting suitable learning maoded:
s Boost the performance of the model by combining results from di ffercnt approachies.

UNIT1

Lesrning: Tvpes of Machine Learning, Supervised Learning. The Brain and the Neuron,
Design & Learning System, Perspectives and Issues iri Machine Learning, Concept Leaming
Task, Concept Learning as Search, Finding s Maximally Specific Hypothesis, Verson Spaces
snd the Candidae Efimination Algorithm, Linear Discriminants; Perceptron, Linear
Separability, Linear Regression.

UNIT I

Multi-layer Perceptron: Going Forwards, Going Backwards: Back Propagation Error,
Multilaver Perceptron in Practice; Examples of using the MLE, Overview. Deriving Back
Propuapation, Radial Basiz: Functions and Splines. Concepts. RBF Network, Curse of
Dimensionality, Inerpolations and Basis Funetions. Support Veclor Machines.

UNIT L

Learning with Trees: Decision Trees. Constructing Decision Trees, Classification’ and
Regression Trees, Ensemble Leaming. Boosting, Bagging, Different ways 1o Combing
Classifiers. Probability and Leaming. Data inte Probabilities, Basic Statistics. Gawssian

Mixture Models, Nearest Meighbor Methods. Unsupervised Learning, K means Algorithms..

Viector Ouantization, Self-Organizing, Peature Map

UNIT IV ¥
Dimensionaliny Reduction: Linear Discriminant Analvsis. Principal Component Analysis,
Factor Analvsis, Independent Component Analysis, Locally Linear Embedding, isomap, Least
. Squares Optimization. Evolutionary Learning, Genetic algoritims, Genetie Offspring: Cengtic
" Dperators; LUsing Genelic. Alzorithms, Reinforcement Leaming Ovorview, Gething Last
Example. Markoy Dectsion Process. Graphical Models: Markoy Chain Monie Carle Methods,
Sampling, Proposal Distribution. Markov Chain Mente Carlo, Giraphical Models, Baycsian
Networks, Markov Random Fields, Hidden Markoy Models, Tracking Methiod

: Sl

= k. e



Books:
lintrodagtions 0 Maching Leaming (Adaptive Compuotstion and  Machine Léaming
Serles), EthemaAlgavdin Thisd Edition, MIT Press
A Maching [earning — Hands oo for Developers and Technical Professionals. Jason Bell, Wiley
FMachine Learming: The A and Stience of Algorithms thal Make Sense of Datsl, Peter
Flach, Cambridge Universine Press,
4Deep Learping . Rajiv Chopra, Khanna Publi.
5. hachine Leaming, ., K. Jain, Khanns Publi

&



M. Se. (Computer Science)
Semnegter 11

Flective 2: MOCSITHT
Paper 1I1: R PROGRAMMING

Haours Week | 4
Credils 4

Coarse Objectives:
1. This course introduces. B, wihich is a popular satistical programming language;
3 The course covers data reading and it manipubition using R, which is widely used for data analysis.
It ‘also covers different conteod stenctures and desien of user-detined funetions, Loading, ‘installing
ard Bulding packagzes .

Course Outeomes:
v Dievelop an Roscrips and exscuts il
e Install, load snd deploy the required packapges, and build new pachkaees for sharing
and reusahilite 3. Extradt data-from differen sources using APT end use it for data
analysis
& Visualize and summarize the dain
v Diesign application with database connectivity for dars anatysis

UNITI

Introduction, How o run B, B Sessions, Inraduction to Functions, Important B Data -
Varighles, Data Types, Vectars, Conclusion, Advanced Data Stractures, Data Frames. Lists,
Matrices, Arravs, Classes.

UNIT I

R Programming Steuetures, Control Statemenis, Loops, Looping Over Non, vecior Sets, It Edse,
Arithmetic and Booléan Operators and values, Defanlt Values for Argument, Retum Valoes,
Deciding Whether to explivitly gall retum Retumning Complex Objects, Funclions wre

Ohjective, No Pointers in B Recursion, A Quicksort Implementation Extended, Example: A
Binary Search Tree.

UNIT 1IN

Doing Math and Simulation in B Math Funetion, Extended Example Calculating Probability

Cumuolative Sums and Producis Minima and Maxima Caleulus, Functiens Fir Statistical

Distribution, Sorting, Linear Algebra Operation on Vectors and Mairices, Extended Examile:

Vectar cross Product Batended Example: Finding Stationary Distribution of Markov Chains,

St Operation, Input (Output, Accessing the Keyboard and Monitor. Reading and writer Files.
- ¥

UNIT 1Y
Graphics, Creating Graphs, The Workhovse of R Base Graphics. the plot () Function —
Customizing Graphs, Saving Ciraphs to Files, Probebility Distributions. Mommal Distribution

Rinomizl Distribution Poisson Distribotions other Distribution, Basic Stansties, Comrelation
“and Covarianee,

EH:I!-ESI:'

. The A of R Progzamming, Nonman MatlofT, Cengage Leaming

2. Cotion, B, Learning B> 3 sep by step fonction guide to data anakvsis. 1st edition O reilty Media Ine,

3B for Evervones, | asider, Pearson Siegel. 5. (1956), Monparametric Statisfics for the Behavioral
Seiences, MeGrawHill International, Auckiand.

B
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M. Se. (Computer Seiénce)
Semester 11

Flective 2: MUS2TOT
Paper ITl: NEURAL NETWORK

Heours' W gk 5 4
Credits: 4

Course Ohjecives:

i

-

i

Te introduce the Toundations of Artificial Nedral Metworks
To learn various bypesof Arificial Newral Mehvorks

Course Dutcomes:

Ahility 1o undersiand the concepts of Neural Networks.
Ahbility 10 sefect the Leaming Networks in madeling resl world sysiems

UNIT 1

Introduction: Feedforward Meursl Metworks: Artificial Neurons, Neural MNetworks and
Architectures: Mewron Abstraction. Meuron Signal Functions, Math¢matical Preliminaries,
Neural Networks Defined. Architectures: Feed forward and Feedbaik, Salient Properties and
Application Pomains of Neural Network Creometry of Bisary Threshold Neurons and Their
Network: Patterns Recognition and Data Classification, Convex Seis, Convex Hulls and
Linear Separability, Space of Boolean Functions, Binary Nenronsare patiern Dichotomizes,
Non-linearly separable Problems, Capacity of a simple Threshold Logic Meoron, Revisiting
the XOR Problem. Multilayer Networks.

LINIT 11

Supervised Learming [0 Perceptrons and LMS: Learning and Memory. From Synapses to
Behavipur: The Case of Aplvsin, Learning Algorithms. Error Correction and Gradient
Descent Rules. The Learning Ohjective for TLHNs, Pattern space and Weight Space,
Perceptron Learning Algorithm, Perceptron Coavergence [heorem, Percepiron learning and
Mon-separabie Sets, Handling Linesrhy Non-Separable scis, a-lLeast Mean Square Learning,
MSE Error Surface and jts Geometry, Steepest Descent Scarch  with Exact Gradicnt
Information, p-LMS: Approximate Gradient Descenl, Application of LMS 10 Noise
Cancellation

UNIT 1

Supervised Learning I1: Backpropagation and  Beyond: Multilavered  Network
Architectures. Backpropagation Learning Algorithm, Strueture Growing Algorithms, Fast
Relatives of Backpfopagation, Universal Functien Appraximation and Mearal Networks,
Applications of Feedtorward Neural Networks, Reinforeenvent Leaming o

UNIT IV

Newral Networks: A Statistical Pattern Recognition Perspective: Introduction, Bayes
Thenrem, Classification Decisions With Bayes Theorem, Probabilistic Interpretation OF A
Wetron Discriminant Funetion, InEmpreting Meuron Signals As Probabilities. Multilayered
Kistnorks, Error Eunctions And  Posterior Probabilities, Error Functions For Classification
Prablems

Generalication; Support Vestor Machines and Radial Basis Function Networks: Learning
fiom Examples and Generalization. Swafistical Learning Theary Briefer, Support Wector
Machines. Radial Basis Function Netwaorks, Regulasization Theory Route 1o RRBFN:
Ceperdlized Radial Basis Function Network, Leaming i REBENs, lmage Classitication
Application, Other Modeis for Yalid Generalization



Baoks:

1. Mewral Metwork: A Classroom Approach. Satish Komar; Taa MeCeraw Hill

2. Introduction fo nevral networks using MATLAB 6.0 by Sivanandam, S Sumarthi, 8 N Deeps, Tats
- Mezraw Hill

1. Meural natwarks A comprehensive foudations, Simon Hhayiin, Pearson Education 2*adition 2004
& Arvtificial noural networks - B Yegnanarayana. Prentice Hall of India P Lrd 2063

§ Moyral nutworks in Computér intefligance, Li Min Fu, ThH 2003,

&. Mevral networks James A Freerean David M 5 kapura. Pearson education 2004




M. Se. (Computer Scienee)
Semester 111

MCSITOS
Faper 1: ADVANCED SOFTWARE ENGINEERING

Heoor!/Week 2 4

Cradits: 4
Course Objective:
The gourse offers students wdevelop e ability todesipn software systems and anilyse and test their
perfornance,
Course Oulcomes:

Oin successful completion of this subfect students should be bl w:

#  To demonstra an understanding of advanced knowledize of the pracnice of sofivare
engingenng, design, validation. test and de]:-li:-:-'mrml.

o Lise modern encinsering principles; processes, and echnologies to-solve difficult enginecelng
issues wntl 1asks,

e [emonstraie leadership and the ahility 1o participate in teamwork 0 an envieonment with
different disciplines of engineering, science and business.

e [dentify the proper ethical. financial, anid aow i ronimental effects of their wark:

Umit 1

Introduction to Software Eagineering, Software Engineering a5 a layvered Technology,
Softwire Development Life Cyele, Generie View of proeess, A process framevork, Process
Muodel — Waterfall, Incremental, Exolutionary, Urilfled Process Model, Agile Process Madel,
Soum, Dyndmic System development miodel, Thipdl.

Urnit 11

System Models: Context Medel, Behavioural Madel, Data Model. Object Model Modelling
with UML. Design Engineering: Design Provess, Design Quality, Design Concepts;
Abstraction .d.rn:h[!e-.:!ure. Patterns, Information Hiding, Funetional Independence. Mol ularity.
Desipn Model; OO0 Desizn, Data Design, Archiiectural Design. User Interface Design,
Component Level Besign,

Unir 111

Testing Strategics, Strategic Approach to software testing, Verifieation, Validation, Error,
Fault, Bug, Failure. Types of sofiware testing: Unit Testing, Whité Box Testing, Black Box
Tesling, Sefiware Qulility Assurance: Software Rehability. Risk Management: Resctive,
Proactive risk, Risk [dentification. Risk Projection. Risk Refinement, RMMMplan,

Unit IV )

Software Metrics: Software Sizing, LOC. FP Based estimations, estimation model, COCOMO
Madel. Project Scheduling, Time Line Chart, Software Configuration Management; Change
" Control and version control, software Reuse, Software Re-pngineering, Reverse Engineering,

Books:

b Software Engineering: A Practitioner™s Approsch, Roger Prossman, Macgraw Hill nermational
Edition,

% Fundamentals of Software Enginesring, Carlo Gheezzl, Mehdi Jazayeri. Ding Mardcioll, PHI
Publication.

Gy (P e
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M. S, (iComputer Seience)
Semester 11T

MOS3IT09
Paper T1: NETWOR SECURITY

HaursWeek =4
Credits - 4

Cowrse Objective: The coarse offers Lo fmpart knowladge on Metwork security. visrieus encryplicn
technigues, gnd intrusion detection and the solusions to overcome the altacks.,
Course Ouicomes:
O successfill completion of this subject students should beabde to,
s Classify the symmetric sneryphion echnigues
= |Husirate variols Public key cryptographic technigues
s Evaluate the authentication and hash algorithmes.
» Basic concepts of system level security

Unitl

Introduction o Security Security Goals, Different Types of Attacks on Networks, Threats,
Vulnerabilities, Atfacks, Data Integrity, Confidentiality, Anemymity Message and Entity
Authentication Authorization, Nonrepudiation. Cryptographic Technigues,

Unit 11

Principles of Cryptography Symmetric Key Cryplography: DES, Block Cipher Modes of
operation: Advanced Enceyption Standard. Key distribution, Atacks. Public key Cryptography
REA. Crvpiographic Hash [unctions. Authentication. Message Authentication Code (MAL),
Digital Sigratvres, D3A Signatures,

Dinin T0I

PKT and Sccurity Practices Digital Certificates, MDS, SHA, Challenge Response protoeols-
Authentication applications, Kerberoz, ¥ 8, Securing Email. Web Security.

Unit IV

Software Vulnerabilities Buffer Overflow, Cross Ske Scripting, SOL Injection, Case Studics
on worms and viruses, Virtual Private Networks, Firewalls Wireless Security Security in
Wircloss Local Area Networks, Security in Wiseless Ad Hoe and Sensor Networks, Security
of the Internet Ur_'fhinga

Books: ¥

1. W, Stallings, “Crypography and Merwork Szearity: Principles and Practice”, Pearson Education,
Tih edition, 2015,

2. Belirsuz A, Forouzan, Cryprography snd nepworksecurity MOGrowihill 3ndEdition
3.0 Kaufiman, R, Perlman, M. Speciner, FHelwork Sevurity: Private Communication ina Public
Workt”, Pedrson Educanon, 204 edition, 2002

| Applicd Cryprography - Schrder _

7. 1. Edney, WAL Athaugh, “Real B0 11 Sccurity: Wi-Fi Protected Access and 802.1 177, Pearson
Education, 2004,

1. E. Rescorla, “SSLoamd TLS: Desigring and Building Szeure Systoms™, Addison-Wesley. 20051
4 BT Meneres, “Metwork Security and Cryprography™, Wadsworth Publishing Usatpany
Incorporated, 201 1

5. Hamd book of Anplied Cryprography - Alfred 1. Menczes, Panl €. van Diorschot sid Seott A

Vargstone Cndine Wersion
,./Hf;ﬁ



M. B¢, (Computer Scicnce)
Semester 11

MOSITI0
Paper HI: DIGITAL IMAGE PROCESSING

HlaprsWeek - 4
Credits o d

Course Ohjectives The course ofTers the students to develop the ability 10 understand image anabvsis
algorthmms and current gppiications in the Beld of dipital imaze processing,

Course Outeomes; _

2 suceessul completion of this subiect students should be able o

o Knonw and vnderseand thehagics and fundamentalz of digital image processing, digitization. sampling.
quantization, and 2 transiorms:

+ Operie on imaees wsing the techmiques of smoetbing, sharpeningand erhancement. Understand the
restoration concepls and Tilering rechnigues.

Unit 1

Fundamentals of Digital Image Processing:

Steps in Digital Imape Processing. Components, Elemenis of Visual Perception, Image Sensing
and Acquisition, Image Sampling and Quamization, Relationships betwesn pixels, Color
imgze fundamentals, RGB, HS] models, Two-dimensional mathematical preliminanes; 20
tranzforms - BET, T,

Unit L

Image Enhancement; Spatial Domain: Gray level ransformations, Histogram processing,
Basies of Spatial Filtering, Smoothing and Sharpening Spatial Filtering, Freguency Domain:
Introduction to Fourier Transform, Smoothing and Sharpening frequency domain filters, Ideal.
Butterworth and Gaussian filters. Homomorphic filtering, Color image énhancement,

Umit 111

Imapge Restoration: Image Restoration. degradation model, Properties, Noise maodels, Mean
Filters. Order Statistics, Adaptive filters: Band rejeet Filters, Band pass Filters, Notch Filters;
Optimum Notch Filtering, Inverse Filtering. Wiener filtering

Linit TV

Image Segmentition: Edge detection, Edge linking via Hough transform. Thresholding,
Region based segmentdtion, Region growing, Region splitting and merging, Morphological
processing- crosion and dilation, Segmentation by morphological watersheds, $asic concepts,
Dams construction, Watershed segmentation algorithm,

Books:

9., Bafael €. Gonzales: Richard F, Woads - Digital Imoe Provessing . Pearson, Thivd Edition, 2014,
Anit K. Igin, _Fundamentats of Digital Image Processing’, Pearsoat, 2002

2, Kenneth B Cassterian, _THgital Image Processing”, Pearson, 2004,

3, Ratael € Gonzales, Richard B, Woods, Bteven Bddins, _Digial Image Provesing using

bl TL AR, Pearsun Education; Ing. 2001,

4. [hE. Dudason and RM, Merserean, _Multidimensional Digitat Signal Processing’, Prentice Hall
Professiotal Technics] Reference, 1990,

5. William K. Pratl, _Digital Tmage Processig, John Wikey, MNew York, 2002,

&, Milan Sonkaetal _hmage processing. analysis amd machine vision'. Brookes/Cole; Vikas
Publishing Honse, 2o edition, 1990,

ot
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M. e, (Computer Science)
Semexter L

Flective 3 MOS3T1H
Paper IV: COMPUTER GRAPHICS

Howrs Week | 4
Credits 4

Course Chbjective:
. To make studeots understand about fundamentals of Graphics to enable them to design

anmiaied seenes for viriual object ciegtions,
2 To make the student present the contens graphicatly,

Course Cratcomes;

O sieccessiul completion of this subjest stederts should be able o
= Spngdents can animate scenes entertalmment.
& Wil be able to wiork in computer aided design for Conlent presentaion..
o Better anadopy data with pictorial representation.

Limit 1

Introduction of computer Graphics and 15 applications, Overview ol Graphics systems, Video
display devices, Raster scan display, Raster scan systems, video controlier, Raster scan display
processor, Random scan display, random scan systems, color CRT monitos, Flat panel display,
Interactive tnput devices. Logical classification of input devices. Kevboard, mouse. Trackball
and spaceball, Jovsticks. Image scanper, Lighl pens. Graphicy soffware, Coordinates
representations, Graphics functions.

Linit 11

Line drawing algerithns, DDA, Bresemliam s, Circle generating, Mid-point circle algorichm.
Ellipse penerating. Polveon , Scan-line polvean fill, Boundary fill,

Unit-3 : Basic transformation’s, Translation, Eotation, Scaling. Matrix representation’s &
hombgeneous coordinates, © omposie transfomation s, Reflection, Twio dimensional viewing,
Two dimensional clipping, Line, Polygon, Curve. Text. 3D-transformation, Prajection,
Viewing, Clipping. Spline representation. Cubic spline, Bezier curve, Bezier surfaces, Beta
spling, Bespline surfaces. Bapline curve, Hidden surfaces, Hidden lines, Z-buffer

Unit IV )

Fractal's seometry Fractal generation procedure; Classification of Fractal, Fractal dimension,
Fractal construction metheds, Color mipdels, XYZ, RGB, YI1Q. CMY & HSV, Shading
aleorithms,. Shadine model, THemination model, Goursud shading, Phong shading,

B ks? ¥

|, Computer Graphics by M. Pautine Baker, Donatd Fearn, 2 Editinn FHI.
2. Mathematical Element for Computer Graphics By, Bavid F, Roger., | Alan Adams, 2nd Edition,
Tira MeGHl,

.m& Do ks

| . Principles-of Interactive Compater Graphics By, Witliam, M. Newmann. 2nd Edition Me. Graw Hill.
2 Procedural Element for Computer Craphics By, David T Roger, WMo, Geaw Hill.

3 Computer Graphics By AP, Godse. 2nd Editio TPPoblication,

4. Computer Graphics By VK, Pachghare, 2nd Edition, Laxmi Publication 5. Computer Graphics By
Apurva Desai (PHD

DAy /MW —
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M. Be (Compuoter Seience)
Remester 111

Elective 3: MOS3T11
Paper I'V: INTERNET OF THINGS (107T)

Howrs/Week 1 4
Credis 14

Course Objective: Tl course offers o fmpan knowledgs on [oT and protocals, itexpose the student
o some of the ekecrical applicationarcas where Inmtemet of Things can be spplied.,
Course Chutcomes;
O suecessful completion of Uds subject students shiould be able fo:
s Ahbe i understand the application angas of 10T
o Ahle o realize e sévolulion of Internet in Mobile Devices, Cloud & Sensor Metworks
o Able to understiod building dlocks of internet of Things and charattenstics.

LINIT I

Introduction to loT) Overview ot loT, Tvpes af lot frammeworks, lol Ecosvstem, Desipn
patterns for 1oT, lolarchitectures such as four-layer architecture, seven-layer arthitecture. laf
sensors and actuators: Understanding the tvpes of sensors: Temperature, humidity, proximity,
beht and actuators used in loT devices: pump, serva moter and LED and their applications.
UNIT 11

loT communication protocoly: Learning about various communication profocols such as
MOTT, CoAP, HTTP, and their usage in loT devices.

loT platforms and clowd computing: Undesstanding loT platforms: Cloud based loT platform,
Edge Based loT Piatfirm, On-Premises Cloud Platform, Cloud computing. loT devices
communication with clowd using Messaging, PUBSUB. APL and their rote in the deployment
of loT applications.

UNIT

Dhata Analvtics and Machine Leaming for loT: Data collection and Storage in loT. Technigues
and tools used for analvzing and processing data generated by 1o devices, including maghine
fearming algorithms,

Security and Privacy in [oT: Understanding the security and privacy challenges in [oT and
techniques for securing 1oT syaiems.

UNIT IV

Crverview of Arduino, Intreduction w programming languages and 1DEs. Basic electronies
coneepts |resistors, capacitors, LEDs, etc) Introdustion te breadboards and circuit design,
Variables, data 1ypes, and control structures, Functions and fibraries, Sensors and Actuaiors,
Intraduciion to scnsors {e.g., temperature, humidity, light). lntroduction 1o sCtustors (2.4,
motors, LEDs, relass), Connecting and controlling sensors and actuators with Arduing

Case Studies on IoT Applications For Smart Homes, Cites, Environment-Monitoring And
A pricultuore

Baowks:

1. 16T Fundementals: Nefworking Technolopies. Protocols; and Use Cases for the Intermet of
Ihings David Hangs, Gonzale Salguein, Parick Grossatete Robert Barton, Jerome Henry

7. IMNTERMET OF THINGS Architecture and Design Principles. Raj Kamal, McGraw Hill
Educasion [ India) Privgte Limited

1. THE PNTERNET OF THINGS KEY APPLICATIONS AND PROTOCOLS Olivier Hersent
Actility. France David Boswarthick ETS1, France COmar Elloumi Alcatel-Lucent, France

4, Internet of Things -Architécture, Implementation and Seeurity by Mayur Ramgir

5. Programuning Arduine ™ Getling Stared with Sketches Simon Monk




M. Se. (Computer Seience)
Semester [V

MOSdTi2
Paper I: BIG DATA ANALYTICS

Howrs Week : 4
Credims =4

Course Objective: The course offers students to develop understanding townrds the basic congepts of
Rig Data, adeptation and planning of Big Deta and Business: ingelligence
Coarse Oufeomes:
O successful completion of this subjest students shogld be able 10;
»  Clagsifv snd categorize different types of Daty Analytics
s frame Business Architecturs
» Lndersiand the useaf Information and Communication Tochnakamy
= Differentiate Between Traditional data Analysis and Big Data Analytics
o Evaloate (ifferent Emtemrizc Tta:hnnlﬂgir;ﬁ andd Big Dati Business Intelligends

Lnit I
Concepts and terminology: Data Sets, Data Anabvsis, Data Analytics, Deseriptive. Diagnostic,
Predictive, Preseriptive Analytics. Business Intelligence, Big Data Charaeteristics, Volume,
Velociny, Varicey. Veracity and Value, Different types of Data, Structured. Linstructured, Semi-
Siructured, Mela Data Business Motivations and Drivers tor Big Data Adoption.
Pl 1T
Biz Data Analytics Life cyele - Business Case Evaluation, Dafa |demtification, Data
Aequisition and Filtering, Dats Extraction, Data Vahdation and Clednsing, Diata Aggregation
amnd Representation., Data Analysis, Visualization, Utilization of Analysis Results,
Linit 111
Enterpeise Technologies - OLTP, OLAF. ETL Big Data Bl Clusters. Big Data Storage
Concepts. Big Data Processing Concepts, Big Data Storage Technolegy - On Disk Storage
Dievices, NOSOL Datzbases, In-Memory Storage Deviees,
Limit I'V
Big Daw Analysis Techniques - Quantitative. Chualitative, Statistical Analysis. Semantic
Analysis: Visual Analysis, Inroduetion to Hadoop, Map Reduce, Hive, Pig. Spark and Big
Data Analytics, )

B

Bools:

|. Big Data Fundamentals Concepis. Drivers & Technigues Thomis Erl., Wi kbagak and Paul
‘Buliker, Pearson Publication 2422,

2. Bie Data Analytics Inroduction tn Hadoop, Spark and Machine- Learning, RajKamal, Preeti Saxena,
Mboorane Hill Pubfieation, 2019,

(29



M. Se. (Computer Science)
Semester 1V
MOH4TED
Paper 1L COMPUTER VISION

Hors Week, « 4
Credigs

Course Objective; The course offers 1o aatredice the student o computer vision algorithms, methods
and concepts which will enablethe student to implement compater vision systems with emphasis on
applications and problem solving
Coorse Quteomes:
i sucoessful completion of this subiect dudeniz should B able 1o

s  [miplement fundamental image processing techniques requined tor computer vision.

= [evelop computer vision applications,

Pt d

Recognition Methodology: Conditiening, Labeling. Grouping, Extracting, Matching. Edge
detection, Gradient based operators. Merphological operators, Spatial operators for cdge
detection, Thinning, Region growing. région shrinking. Labeling of connécted components.
Unit 11

Binary Machine Vision: Thresholding. Segmentation. Connected component labeling,
Hierarchal segmentation. Spatial clustering, Splitds merge, Rule-based Segmentation, Motion-
based segmentation,

Linit IT1

Arca Extraction: Concepts, Daa-structures, Edge, Line-Linking, Hough trnsform, Line
Fitting., Curve fiming (Least-square fitting). Region Analysis: Region propenies, External
points, Spatiagl moments, Mixed spatial gray-fevel moments, Boundary analysis: Signature
properties, Shape numbers,

Unit IV

Facel Model Recognition: Labeling lines, Understanding line drawings, Classification of
shapes by labeling of edges. Recognition of shapes. Consisting labeling problem. Back-
tracking. Perspective Projective geometry, Inverse perspective Projection. Photogrammetry -
from 2D 1o 30, Image matching: Intensity matching of 10 signals, Matching of 2D image,
Herarchical image matching,

I:ﬁ-

Books:

. Deivid A. Forsyth, Jean Ponce,"Computer Wision: A Modem Approach”

3. B bain. R Kosturi, and BoG, Schunk, *Maching Vision”, MeGraw-Hill,

3. Milan Soeka. Vaclav Hizvac, Roger Boyle, Tmage Processing, Analysis. and Machine Vizion"
Thamson Learming

4, Rabert Haralick and Linda Shapito, "Computer and Rebot Vision". Vel 111 Addison- Wesley, 1993,




M. Se. (Computer Science)
Semester 1V

MCS4T14
Paper ITT: DEEP LEARNING

HowrsWeek : 4
Credils ;4

Couwrse Obfectives: The course offers o understand inajor deep leaming alzerithms and 16 identify
deep learnurg techniques suitable fora given problen,
Course Chiteomes:
O speeesaful completion of the sourss studens will be able fo;
®  Solve various deep learming prohlems
= Apeby asicencoders for unsupervized leaming problems
»  Implement Convolutional Mewrsl Metworks o image classification problems
o Apply pecurrent nearal metwark fo sequence Leaming Problem.

Uit 1

Intriduction to MWedral Nerworks: Feed Forward Newral Networks, Backpropagation . Gradient
Drestent (GLY) Principal Component Analysisi Eigenvalues and gigenvectors, Eigenvalue
Decomposition Basis, Principal Component Analysis and its interpretations, Sincular Value
Decomposition.

Lt 11

Autvercoders: Undercomplete  Awtoencoders, Regularization in autoencoders, Denodsing
autaereoders; Sparse auloencoders. Contractive sulaencoders, Resularization: Bias Vanance
Tradeoft, L2 regularization, Early stopping. Datnset augmentation, Moise Robustness

Limit 111

Convolutional Neural Networks: The Convelution Operation, Motivation. Pooling, LeMNet,
AlexNet, FF-Nel. VGONeL GoogleNer, ResNet, Vispalizing Convolutional Meoral Networks,
Guided Backpropagation,

Limit I'V

Recurrent Newral Mepworks: Recurrent Wewral Wetworks, Bidirectional RNNs, Encoder-
Decoder Sequence-to-Sequence Archifectures, Deep Hecurvent Networks, Resursive Neural
Metworks, L3 TMs GRLUS, The Challenge of Long-Tenn Dependencies, Attention Mechanism.
E!’H!EE! ¥

1. Meursl Neétworks and Deep Learning A Texbook, Char O, Agmarwal, Springer

2= Dmp Ln:a_ming. Froam El;.r.nrl;h, Eui‘ld-irlg with r"l'.-"l:l'ﬂ:m from Fikst 1"rin-.-ifn|-n5. Seth Weidirran, E}’Reill}'

Referenee Books: t
1. Dtop Learning by lan Good (ellow. ¥ oshua Bengio and Aaron Courville MIT press

Lwﬁ‘@’
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M. Se. (Computer Science)

Semoester [V
Elective 4: .’i{{Z_FHTTS
Faper FV: DESIGN AND ANALYSIS OF ALGORITHM
HimraWepk + 4
Credis @ d

Course Ohjective: The courss offors stedents to develep the ability o desian, anatvse and svothesize
the importan algonthmic design paradizms.

Courze Quteomes:

Om succossful completion of this subject students should be able o,

& Pradizce thoroseh proofs of encafgorithm’s soundness;

» Domonstrane abaut important aheosithrms and datn siracpees,

& |1z 1-;,:_1_,-. :l;nnl:.-1.iq.;|| 1-::4.'.|'||1i41_||;.5 anil clncepls for I:|_:54.ll‘il|‘|l'f1'|¢_' dﬁigh.

= Comirne e Mecive algorithms in iypical enginccrng desizn scendrics.

Limit 0

Prefinition of Afgorithm 4 s charseteristics, Recursive and Non-reqursive Alposthms. Time
& Space Complexity. Definitions of Asvmpietic Notetions, Insertion Sort {examples and ime
complexity), Heaps & Heap Son (examples snd time complexity). Divide & Conguer:
Concept of divide and Conquer, Binary Search {recursive). Quick Sort, Merge sor,

LUrmit €1

Gready Algorithm: Fractional Knapsack problem, Optimal Storage on Tapes, Huffiman codes,
Concept of Minimum Cost Spanaing Tree, Prim’s and Kruskal's Algorithin,

Ui TIT

Dynamic Programming: The CGeneral Method, Principle of Optimality, Matrix Chain
Multiplication, 01 Knapsack Problem; Congept of Shortest Path. Single Source shortest path.
Dijkstra’s Algorithm, Bellman Ford Algorithm, Floypd- Warshall Algorithm, Travelling
Salesperson Problem,

Unie 1V

Branch & Bound: Introdaction, Definitions of LCEE Search, Bounding Function. Ranking
Function, FIFC BB Search. Traveling Salesman problem Using Variable tuple. Decrease and
Conguer: Definition of Graph Representation, BFS, DFS. Topological Sort/Order, Strongly
Connegted Components] Biconnected Component,

&

Books;

I, Pundmensals of Compater Algerthms, Authors - EINS Horowitz Sartae Sshani, Sanputhevir
Rajsekaran Puhlication: - Galwotia Publicalicns

2. Inwrarduction 1o Algarithms {second edition) Authots: - Thomas Cormen, Charles B Leiserson, Rongld
L Rivest, Cliffoed Srein- Publication: - PHI Publivation

J .'El'LIH}ffET}.‘%(. s
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M. Sc. (Computér Seience)
mermester TV

Flecifve 4 MOUSITES
Paper IV: CYBER FORENSICS

Homars Week © 4
Credits: 4

Course Objectiver The course offers 10 [dentify, gather, and preserve the proaf ol a Taw-hreaking and
1o track.and prosecute the perpetrators in an exceedingly court of Taw,
Course Thatenmes: )
Un succesaful completion of this subjeot students should be able to;
= To learn investigation tools amd Wwehniques, analysis of dam to Identify evidence,
*  Toanalyze the dechnical Aspects & Legal Aspects related wo cvher crime,

Unit 1

Recent amendments in 1T Act, interned & web technologies, web hosting and development.
attribuies - in eyberspace and legel Framework of evberspace.. hacking, vinss, obscenily,
pornography. programme manipulation, Copyrighe, Patent, software pirscy. intelleciual
property rights. trademark. domain disputes. and compiter security, etc.. Eneryption and
Deryption methods. Search and selzures of evidence. Investigation of evber crimes and wails
for anal ysic.

Unit 11

Information secarity: Domains, Common Attacks, Impact of Scourity Breaches, Protecting
Critical Sysiems. (Information Risk Mansgement, Risk Analysis ete) Information Security in
Drepih Phvsical security (Data security Systems and aetwork security) Program Security:
sectire programs, Non-malicious program emors, Vineses and othér malicions code, Targeted
alicious code, Controls against program threats File protection mechanism, Authentication:
Authenlication basics, Password, Challenge response, Biometrics, Network Security: Threats
in netwerks, MNetwork security contral, Firewalls, Intrusion detection systems, Secure c-mail,
MNetworks and cryplography, Example protocols: PEM. 881, TPsec. Principles of network
forensics, Attack Trace-back and anributes. Critical Meeds Analbysis. D% Newwork based
Intrusion Detection and Prevention Systems; Host based Intrusion Prevention System, Cloud
Computing-1ts Foreasic and Securily Aspogts

Unit 111

Cyber Crime Investigations: Where Evidence Resides on Windows systems, Conducting a
Windows investigation; File Auditing and Theft of information, Handling the Departing
Employee, Steps in-a Unix |nvestization, Reviewing Pertinent Logs. Performing Kéevwonds
Searches, Reviewing Relevant Files, ldemifving Unauthorized User Accounts or Groups,
Identifving Ropue Processes, Checking for Unauthorized Access Poinls. ANalyzing Trust
Relationships, Detecting Trojan Loadible Kemel Models. Finding Network hased Fvidence,
Generating Session data with TCP Trace, Reazsembling sessions using TCP fiow and Ethereal.
Ulnit IV

Open source tools for digital forensics and Regisiry Forensic- Open source, Open source
examination platform, preparing the examination syvsieny. using LINUX and Windows as hast,
Study of Steuth Kit: Insealling Sleuth Kit Sleuth Kit tools {Volume layer tools. File svstem
Laver tools, Pata unit Layer tools, Meétadata: Laver Tools) Regisiry Analveis. Understanding
Windows Registry and Registry Straciure,



Books:
| C P Pflegger, and 8. L, Pllesger, *Security in Computing”, Pearson Educarion,

2. Computer Forensic lnvestizating Data and bmage Files, EC Coumvil Press

3. Robert Jones, Internet Fovendics Uizing Digital Evidence to Solve Computer Crimes, £ Reilly Media
Publication

£. Forouzan Datz Communication and Netwerking MeGraw Hill

3: Btallings, “"Crypragraphy And Network Sacurity: Principbee and practice” _

fi. Kevin Mandia. Chris Procize and Mat Pepe. [ncident responss and comiputer foranscs, MeGraw Hill
Publication

7. Cory Altheide, Harlan Carvey. Digital Forensics with Opan source Tools, Syngress Publication

8. Michael E Whitman and Herbert T Mattord, *Principles of Tnfoemation Security”, Vikas Publishing
Hguse, Maw Delhi, 20003

g, Micks Krause, Harold F. Tipton, * Handbook of Information Secunty Marsigenent™, Vol 1.3 CRC
28 Press LLGC, 2004,
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Teeo Year Mastar of Commercs (b Com.) Degree Examinaton as per NEF 2020

Two Year Master of Commerce (M, Com.) Degree Examination

scheme of Examination for Two Year Master of Commerce (M.Com.] Pregram from Academic
Session 202334

Preamile:

The Aeadernic Counsil of Rashtrasant Tukidodi Maharaj Nagpur University, Nagpur has adopted the
Government Resobation Mo, NEP-2022 /W 0o/ Tl 3, Free dated 16" May 2023 issued by the
Government of Maharashtra In its meeting held on 5™ June 2023 jn view of implementation of
Mational Education Folicy, 2020, The teaching and examination scheme for Master of Commerce
i, Carn.) program has been prepa red by the "Task Force” constityted for the purpose by Hon'Ble Vice
£hancellor, Rashtrasant Tukadajl Maharaj Nagpur Untversity, Nagour and is spproved by ali Boards of
Stucdies under the Faculty of Commerce and Management in 3 meeting schedued on 47 July 2023

1. Detalls of eligibility for M.Com. semester 1 examination

A} For the MCom. 1" Semester, the examince shall have Passed the B. Com or B-Com with
Camputer Applications or BEA degree examination of Rashtrasant Tukadaj hdahara) Nagpur
Unreersity or any other equivalent degree of any other recognized university,

g Thecoursa leading to the Mastar Degres in Commerce being full Time regularcourse in nature,
the-students enrolled for this course shall not be permitted To join any ether course in this
University or any other University simultanesushy.

3. Duration of the Pragram, student progression path and prowisions for Multiple Entry and
Exit
&, Ouration of the W, Coim. Program shall be TWO years with the provision for multiple exit
as mentiomed here:

4. A student cap esit the program after successful comgpletion of 1% and 2
semesters having earned requisite number of tredits as mentioned in the schame
af examination. Such @ stodent shall be elighte for the award of Post Gradhuate
Diploma in Cormmerce’ with a major by the University.
oR
a student can cortinge the program in 2™ year in order to become eligible for the
award of ‘Master of Commerce’ degree with & major subject by the university,

b, Re-eniryorlaterabEatry

2. students, opting for exits &t 2ny level, will have the option to re-enter Lhe
programme from where they have gft off, in the same orina different higher
aducation mstitution within three years of exit and complete the degres
programme within the stlpulated maximuim pericd.of SEVEN yiaars from the date
of ad mission 1o flrst year

b, Re-entry at various levels for lateral entrénts in academic programmas shall ba
based on the earned znd valid credits 25 depesited and accumulated i the
Acadermic Bank of Credits |ABCH through Registered Higher Educationinstitutions
ang proficiency test records,

¢ Lateral entryinte the programme of study leading to the UG Diploma /[ Thres Year
LG Degree / Four Year Bachelor's Degree with Honours/Research will be based
o the validation of prioe learning curcomes achieved and subject to availability
sests based onintake capscity

Eligitsifity for Award of Certificate/Diploma/Degree/Honours of Resaarch Degres

N
R T M Nagpus Unseersity A Fage 1
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T Yeear Master af Commerce M. Com.] Degree Examination a4 ger NEF 2020

Semesher Ma, of M Additional Credit Eligihle For
Completion Credits Required Rl e et o
fang 40 aail Poct sraduate Dipkarma in
. = . Cramimerce with Major L |
4 and IV B2 il Master of Commerce Degree
with Majar
3. Selection of ‘Major’ Sublect

7.

& dtudent admitted to this progeam i required 10 select any ane of the following subjects as
‘Mizjor siubject to the availabitity of a particular subject in & particular college and is required
tounderge and successfully complete the "Core’ and ‘Elective’ poyurses as mentioned in the
wehame of examination of the selected ‘Major' subject.

Avgitability of ‘Major” and "Intake Capacity’
Al calieges affiliated to the University for offering Master of Commerce (M. Com,} Program,/s
in the Faculty of Commeree and Managament shall adhare to the folowing:

Affiliated Program | Sanctioned Intake Wajor 1o be oftered

S

P4 Com, | Az approvied by the Univarsity & Acoounting snd
Taxation

Business Studies
Industrial Refatians
Computer
Manageingal

MNOTES:

+  Totabintake capacity for the program as eporoved by the university shall remain
the seme and be divided armongst the ‘Major' subjects allowed for h. Com.
Eropram,

*#  The COLLEGE may offer a particular "Major” sublect depending on the svailability
af students and teachess.

*  The COLLEGE is not expected to force any student to opt For 2 particolar subject
where g choices is provided In the schemea of examinatien,

All colleges affiliated to the Univessity offenng B. Com. Program are reguired 1o put up. 3 fist
of ‘Major’ and ‘Minor' subjects It i offering on the Notice Board as well 35 an the website of
the college bo mzke students aware about the availabality of sehjects, Morégver, colleges ate
expected -to define and dizplay the ‘Stenderd Operating Procedures’ for the college staff
members and students b facflitate the procezs of selecting *Major’ and Winor' fubjects,

In pursuance with the Mational Education Pelicy 2020 and.a Goverament Resadution Mo, NEP-
2002 /A 0979903/ BrFTT dated 16" May 2023 Issued by the Government of Maharashtra,
the credit framework for B, Com, Program shali be as mentioned in Anpexure— |,

ML Cam. Program Outcomes

A, Apply knowledge of thedries and procedurss relared 1o accountancy, Scoaomics,
management, and othar allied areas to sofve problems of business organizations:
Foster Aralytical and Critical thinking atalites for data-based decision making

£ Ahifity o devedop Value Based Leadarship ability

d. Abiliry to understand, analyze and commanicate glabal, economic; legzl, and ethical
araas of business

2, Ahifity 1o lead themselves and others in the achievement of arganizational goals,
caneributing effectively to ateam fnidrarmeant.

R T M Magpus Unfversity ' Fage 2
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Tw Year Master -u-fcnninemeﬁl'u'l Com.| Degree Exrnifation & per | I'IEP' 2020

g.. Bbility to lead themselves and others in the achievement of organizaticnal gnals
contributing effectively to a team envirgnment,

g. Research Methodology Course:

'Research Methodalogy' iz 8 compulsory colrse and the currlculum and evaluation pattern ls commen
for all ‘Major Subject’ [Annexure - [V}

8, Evaluation Scheme for OJT/FP/CEP and RP

A student of M, Com, Semester = || has to compulsorily undarge 'On Job Training” during & summer
break after secord semester. & Freld Profect” or ‘Community Engagement Propect” of same duration
shall be considered as eguivalent to QIT

similarly, a student of M. Com. Semester = [l and IV is required to undertake 2 ‘Research Project’.
Scope of these courses and their detaited evaluatien scheme s appended in Annexure — il
10. Teaching and Examination Scheme

Teaching and Examination Schemes for all avaitable "Major” subjects for Master of Commerce [ M.
Com.) degree are appended in Annexure = I

11. Grade Conversion Table and Computation of SGPA and CGPA

Grade Conversion Table {Theory)

&M Letter Grade Grade Point Mark Range Performance

1 0 9.00-1000 | 80-100 | Outstanding |

2 At BO0-<900 | B0-<80 Extellent

3 & 700 - <2400 - B Very Goad
|4 B+ 6,00 - < 7.00 Bl - < 70 Good

5 B 5,50 - = 5,00 55 - < Gl Above Average

[ L 500 - <550 &) - < 85 Average

7 P 4,04 - < 500 40 - <50 Fass

& F Below 4 Belaw 40 Fail |
=) AR 0 - Absent |

Grade Conversion Table [Practical)

£W | Letter Grade Grade Paint PAark Range Perfarmance

1 | (4 ] 5.0 - 10000 5 = 00 Cutstanding

2 | A BOO.<9.00 | 80-<00 |  Fwcellent

3 A | 700.<B00 | 70-<80 | VeryGood

4 B+ BD0-<7.00 B0-<20 |

5 B 5.50 « < .00 55 - « BO Above Average

& P 5.00-=<550 50 - <55 Pass

7 F Helow 5 Bebow 50 Fail

E AB 0 = Bbsent

Computation of 3GPA & CGPA:

The UGE recommends the Following procedurs ta compute the Semester Grade Point Average
[3GPA] and Cumutative Grade Paint Average [CGPA):

BETM Magpur University Page 3



Twa Year Master of Commaerce (M. Com.) Dogres Examination as per NEP 2020

i. The SGPA is the ratio of sum of the product of the number of credits with the grade points
stored by a student in ail the courses taken by 3 student and the sum of the number of credits
of all the courses undergone by 2 student, ie

SGPA (38) = E(CIx Gi) f ECI

where 0 is the number of credits of the ith course and Gi s the grade point scored by the
student in the ith course,

i The CGPA I5 also calcwiated in the same reanner taking into account all the: courses
undergone by a student cver 2! the semesters of a programmae, ie.

CGPA=Z[Cixsl} fEC
where B is the SGPA of the ith semester and O s the total number of credits (n that
Epmiester,

iiil. The SGPA and CGPA shall be rounded off to 2 decimal points and reported in the
Lranscripts.

iv. CGPA to Percentage [%) conversion formula:

Percentage (%) = (CGPA) * 10

12. Credit Specifications:

& Theony/Tutorial Courses: One hour/creditfweek {a minimum of 15 hours of teaching
per creditis required in'a semestar.

b. Laberatory/Performanice Based Courses: A minimum of 30 hours in laboratory ar
Parformance Based activities is required in a semester, Performance bazed activities
include Studio ackivities, Weorkshop based activities, interniship, Apprenticeship, Field
based fearning, community engagement \@arning, eI,

Each semester will consist of at least 15 weeks of Academic Work eguivalent to S0
actuzl teaching days,

[}

13, Assessment

The final total assessment of examinees shall made in terms of Continuouws Internal
Assessment [CIE) for 20% component and Session End Examination (SEE) far E05%
component for each THEORY course mentionad in the scherme of examination,

‘On Job Training/5iP' being a PRACTICAL course shall be assessed at coliege/depaniment
leved a5 per the "Evaluation Rubrics’ mentioned in Annexure = 1L,

“‘Ressarch Project’ being a PRACTICAL course shall be zesessed at college/department lavel
as pier the "Evaluztion Rubrics’ meéntionad in Anmexure - [

Expacted Performance Based Activities shall consist of the following: () Group Discussion
(b} Seminars () Power Point Presentations (d] Elocution (2) Debate () Rote Play (g) Case
Studies (h) Educationsl Games. The teacher is expected to undertake a minlrmum of four of
the aforesaid activity

T

1a | Attendance of the student during a particulsr semester | 05 Marks

1k | An zssignment based on curriculum to be assessed by the teacher 05 Marks

| concerned =

Ic | Subject wise class test or Performance Based Activities conducted by the 10 Marks
teacher congemed

1 | Continuous Internal Evaluation Total marks 20

HT M Magpur University Fage 4



Twea Year hMaster of Commarce (M, Com.} Degree Examiration as per NEPF 2020

a The CIE marks will be communicated to the University at the end of each semester, but
before the semester end examinations / 2s instructed by the university. These marks will be
considered for the declarationof the results,

a The record of CIE marks, evaluation & results should be maintained for 2 period of one year
by the respective institute/college far verification by the competent zutharity.

14. Attainment of Course Dutcomes

a Continuous lnternal Assessment shall be carried out 2t college/department level Insuch.a way
the attainment of prescribed learning outcomes tan be measured, The college/department
eoncerned s reguired to define evaluation rubrics for ‘Performance Based Activities'
conduttad fior CIE,

B, Semester End Examinations are conducted by the university. The guestion papers for these
sxaminations are required to be set insuch a way that the attalnment of prescribed learning
putcomes can bemeasurad,

15. Standard of Passing

The scope of the sublect, percentage of passing In Theory and Project and Internel Assessment
will be governed as per foliowing rules:

in In order o pass the Master of Commerce (MB.Com.) 1%, 27, 39 and 4" Semester
Examinations, an examinee shall obtain not less than 40 % [Gradae 4} marks in exch theory
course/paper, taking CIE & SEE together, Whereas, for practical/performance-based
examination an examinee shall obtain not less than 50% (Grade 5} marks in each practical,
taking CIE & SEE together, Moreaver, 2 student 5 required to secure not less than 505
marks in aggregate i.e. taking all courses together in order to become efigiola for the
award of M. Cam. degree.

iy Anexamines who isunsuccessful at the examination shall be eligible for admission to the
subsequent examinations on payment of a fresh fee prescribed for the examination
together with the conditions of the ardinance in force from time to time.

16. Rules for ATKT {Allowed to Keep the Term);

An unsuccessful examines at any semesier examination shatl be ALLOWED TO KEEP TERM as per
fallowing conditions:

Admission to | Eligihllity for admission and taking University Examination
Semaster
semester= | ~ | Candidate should have passed the gqualifying examination as per the |

relevant Direction gaverning the course.

Samestiar — 11 Candidate should have completed the term of the ist semester and filled

syamination form

Semester — I Candidate should have campleted the term of the ling semeste r; filled the
examination form of the same and has obtained exemption in 2/3™ passing

hitads of the 1st and lind semesters taken together,

I
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Twea Yoar Master. of Commerce (M. Com,) Degree Examination a5 per NEP 2020
Semeaster — |V | Candidate should have completed the term of the lird semester and filled

- thie examination farm of the same,

|

17. Abkreviations Used:
CIE: Continuous internal Evaluation SEE: Semester Erd Examination

CIT: On Job Training (Internship/Apprenticeship), AM: Research hethodalegy, RP: Research
Praject

1E. Provision For Transfer of Crediis

The M.Com. program offered under this direction provices enhanced academic flekibility 1o
students in terms of selecting the courses they wantto learn. A student can opt for any course
from any statutory/recognized University o a MOOC from SWAYAMNPTEL in liew of & course
menticned in this scheme of examination as ‘Elective’ course. The mechanism for transfer of
credits earned through these courses ta be adhered is mentioned hera:

1, Every student is mandatarily reguired to create an |D on Academic Bank of Credits (ABC) and
shall submit her/his 10 1o the college

2. Any Course mentioned in this scheme of examination under ‘Elective’ can be opted out by a
student for taking a MOOC from SWAYAM/NPTEL learning platform.

3. Astudent cannot opt out any ‘Core” course,

4, 1f a student is willing to opt out any "Elactive” course, hefshe will have to menticn this while
submitling the examination foarm ta the University far respective semester.

3. Acertificate of completion of such an ODL/Online caurse shall be submitted by the student ta
the University through college before end tarm evaluation,

B. Sucha certificate shall mandatarily have the number of credits, duration of the course and
grades/marks obtained by the student and shall preferably have a QR code for verification.

7. The college shall submit the grades and marks obtained by the student to the University along
with Internal Assessment marks for the concerned examination.

8 If astudent has opted for an CDLOnline course in 2 particular semester and failed to submit
thee ¢ertificate within prescribed time, the student will be marked for ‘Sbsent for 3 particubar
course In that examination. Such a student will be required to fill in the examination form in
the consecutive attemat and submit the passing certificate in order to get his/her carrected
result,

9. A separate guideline 'Transfer of Credits' [ssued by the University will bea pplicable to the
students of M. Com. Frogram from the date of its issusnce.

NOTE: This scheme of teaching and examination for Two Year Master of Commerce M. Com.)
Program shall be effective from the academic sessfon 2023-24 and a comprehensive direction for
other reguiations in this connection shall be soon issued by the University.

.
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CREDIT FRAME'WUORK FOR . CON.

Annexurz-1
RASHTRASANT TUKADOMN MAHARA) NAGPUR UNIVERSITY

CREDHT FRAMEWORK FOR 2 YEAR MASTER OF COMMERCE (M. COM,.) DEGREE PROGRAM

Level Semester | Malar Subject RM [0IT RP | Cum. | Depree /
Marwtatory Electives | CriSem Cum, Cr.
I § Courses - 4 1ouse -4 | 1Cgu-se - K Pis
e Cr, 40T Diploma
6.0 I 1Courses—4 [ 1Couse=-4 | — aT-«| 22 with
o Cr. Cr. Wajor =
Curn. €r. z3 & q 4 a9 4 Cr.
Exit Option for Posl Graduate Diploma after Three Year Degree [40 Credits) '
I | I Cowses—A1 1Carrse—1a RP—4 20 T
Cr. ol o, Fost
5.5 T 3 Coursps —4 1Course — 4 - RP - a3 Sraduate
L cr. cr. Degree ~
Cum. Cr. 24 :] . yL] 42 B2 L
Total Cum, 1. 43 14 1 14 a2
Aborewvialbions:

* RN HRasearch Methodclogy
»  OIT-Cn ok Traming f Sueroer Internshia Program
*  RF -Regearch Propect

SAMIAY KAISHYWAR ,%ﬁ






POST GRADUATE PROGRAM IN
SOCIOLOGY

RASHTRASANT TUKDOJI MAHARAJ
NAGPUR UNIVERSITY, NAGPUR

POST GRADUATE (CBCS) (NEP) SEMESTER
SYLLABUS

2023-2024
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RASHTRASANT TUKADOII MAHARA) NAGPUR UNIVERSITY
P.G. CBCS (NEP) Semester Pattern SyllabiofSpcyg LOGY

The P.G. CBCS semester pPattern shall come inte Terce from the academic
yearZ0i3 - 2024 for the students seeking enrollment in Semester I While the
Students of semester | and semester |y shall gn through the CBCS semestar
pattemn examinations.

1. The €BCS {NEF} Semester pattern p.g, PROGRAM shall Bive sufficient
OPRortunity to the students of all. departments far choice of sultjects as
shown in Major electives.

1. The whole Course shall be oF full-time courge of two years duration,

3. The semester LW oand 1 shay have four major mandatory papers
leompulsory papersy and 0ne core elective paper (optional Papers} in four
groups offering wider choice to the students to opt for ANy one group of
them. The semester V' shall have three major Mandatory papers




tirme,

7. 2100 marks, i.e, RBa credits in order to be awarded M. A degree in
Sociology by RTM Nagpur University,

8. The CBCS P.G. caurse shall be based on continuous intema| evaluation gf
the students out of 29 Marks in each paper (except 2 credits Paper), along

80 marks by the university,
Regarding 2 Credils papers: University or Baard of studies will declare the
policy as per further notifications.

CODE oF EXAMINATION
Written Examination:

1. There shall he 3 written external Examination of descriptive t¥pe in each
L. Each 4-credit paper shall be of 80 marks of exXtemal examingtion of 3 hours

2 hours duration,

3. The guestion Paper shall contain 5 Questions {fayr long questions ang
one short question) with an internal chajee SXCEPL for the ghors qUEsEing.
The short question shall be put tike A, B, C and D at the question N, 5 i.e.
the last question of the Paper. The studente shall have tp answer alf
questions including all A, B, € and p of Q Mo.5,

4. Each guestion shal carry an equal value of 14 Marks in d-credit coyre and
10 marks n Z-credit Course.

Mature of Internal Evaluation:

1. There shall be an internal evaliation
theory Paper at the end of EVETY semester




Consisting of the Head of the ﬂepar:menuprinclpal of the mﬂe;re,rmre.,;mr
af the Institute gr Centre unning the p.G. Course ang the teachier of the
concerned subject,

1. The students shall pe required to score 3 minimum of 40 marks i each

Marks

Disttibution
Orientation of Field Project z

Field Work
Fleld Diary
Report Writing
Presentation

mm-ﬁ-wu}-’-.

Internal Viva-vore conducted on the shjectives of Field profect with Power paint
Presentation. its Fietd Diary and Field Report shoutd pe consider 3 basic document
for viva-voce,

—pbnac %{ﬁ&




B. EXAMINATION SCHEME FoR RESEARCH PAPER - - DISTRIBUTION OF 80 MARKS
"Research method adopt as per Research Method Faper (AM) avail in Semeaster |,

['sr. Topic Maximum Marfks
Ha. Allotted
e e
T |ntroduction (Thesretical Framewori) 25
2| 20 Research reviews 15
e — _-_|l—_—-_-_‘_
3 | Research Gap o5
4 | Formulation of Research Question | 05
5 | Fermag of objectives and tentative hypotfoe 10 {5 marks each)
i Research Method” - fustification of senection of sampls § ==
sample size & tools of data collection t
; Proper referencing and Jor Bitdiograghy (ke of ARA B St
- Method) [ i |

Note: Internal Marks {max. 20) should he Altotted according to his library work

C. EXAMINATION SCHEME For RESEARCH PAPER - Lt DISTRIBUTION OF &0
MARKS

* For analysis of data in quantitative methods SP5S and for qualitative method Atlas-ti fe
prescribing,




Sr.
’:n, Topie | Allotted

i Making of proper Chuestionnaire

P secio-ecanomic Background of Respondents*
{Chapter 1)
Chapters According to Objectives: {proper

3 Presentation with relatad referencing) | min. 3
chapters)

Presentation of Data in Tables and Cragg tables
form

Final Chapter i.e, Conclusion

Proper referencing and /or Sibliography {Use aor
APA Method)

W

,-.qt’_-i‘F'
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PROGRAM OUTCOMES FoRr MA SOCIOLOGY PROGRAM

Targeted Graduated Attributes: Disciplinary Knowledge, Critical
thinking, Frobiem solving, Analyti:al.ﬂeamnfng, Communication SHilL,
Teamwork, Mora| and Ethical Awareness

1

P01 The student will be able tao develop aptitude o manifast
wide and extensive knowledge in the field af sociology,

- POZ Courses are designed in such a way thar constitutional valyes

will be fmparted to students,

- PO3 1t develops the way to substantiate critical reading of

literary text in order to conduct research in the fisfg aof
sociology,

P04 Students will be able to gain life skills as well a5 advanced
skills necessary for professional advancement,

POS [t also develops the ability of intensive research,
investigation and critical-analysis, ustally in response tg specifie
research question and hypothesis.

. PO7 Courses in the pragram in sociology designed such a way

that the student must gain the knowledge of requirement of joh
market and skills required for job market in advancing societies,



COURSE WISE COURSE-OUTCOME

SEMESTER FIRST

COURsE

i TITLE OF COURSE COMRSE SR mCTIVES

| [ 1. Skuderils develop critical  thikbeg and
anzytical skills,

i, To learn  to analyze fomglex  social
pheramena, undrrsmnd the  underlying
structures of society, and critically evalupte
different perspectives on sociat issoes,

PGSIMOT | CLASSICAL SOCIOLOGICAL THINKERS 3. To enable students to approach socjal
problems ‘and phenamens with a desper
urderstanding and the an:iln:;.l Lo e2nalyze thiem
from multiple angles, leading ta Infarmed
decision-making and  problemosalving  in
various personal; academic, and profecsional
TOnLEsLs,

[ de-u;'lt'a-,tr culbural awsrengss and sengilivity
towards  diverse’ “social perspactivel  and
experiences inndia.

L students  will  gain  jnsights ot the

: comgienities of Indian society, particularky

PeaRIMN F‘EH:E-?ECﬂ'r'Eﬂl::}H INBIAR SOCIETY - | with repards to'tribes, caste, gender, Tamily,

| “and kinship. '

| 3. enble studen s to widvestand and Eppreciake
the diverse cultirad practices; beliefs, and |
Sacial Struciures that exist in bntis,

1. To develop students comstitubional Hicracy

and understanding.

To. critically - analyze’ (ke constitutisngl

pmx-‘ﬂch'li related to education, employrnent,

health, secial justece,  indreidwal - rights,

o minority Fights, and the rights of wesher

PGSCIMO | CONSTITUTHON AND SOCIAL CHANGE IN RUDIA sections:

3. Students will develop a desp sppreciation for |
the coratititional framework that guides the

' soclal, econienic, shd pelitical -aspects of
Indsan: seciety, equipping them to partickace
actively In democratic processes and advocats
fer secial change.

1. Tedevelop a comprehensive undersianding of |
the sacidogy of religion a3 @ screntific
duscipline,

2. Explore the relationship between religion and
morality; relizioys. betiefs, and walues, and
gain Inslghts Inlo Sifferent ideclogies such-as
thelsm;, abhzism, seqularizm, and
fundarmentalism,

P, Todevelop & campeehensive understandirg of
femily, kinship, and marrizge theories and

| concepls, inctuding structural-fungtionalism,

PUSOHEDS | GEP4c FAMILY, RINSHIP ARD MASSIAGE aliiance’ theory, #nd cultural aparosches.

Examine constitutional laws reiated 1o

inheritance; successian, and auth-:lrl'!.-' 'r.-[l;hln

Tasmlags;

o 20 St 7 Wi

d

PGSCIMGS | SOCIOLOGY OF RELIGION - |




|'2, Ta aralyze power dynaimics, gender relalions, |
and changing gender roles within families.
Investigate the conditions of cildren, wouth,
g lamilles, with a facus on the influence of
- Bender o power dynamics,

3. Study the intevsaction of Family, laws, and
vilenoe, im:{uﬁlrlg' dormestic violsnoe, ‘crimes
‘agamst women, and hosor kitimgs within the
tontexi of marrage, Family, amd. casce
¥ mamies,

POSOTEDS | GIFI : GENDER AND S0CiETY

T- Todevelop a compreheniive Understanding of
the snocia ransteueckion of gendsr, lisding
the rele of padarchy and facialization in
shaping gender norms and ExpECiation:,

Z.  Expiore the dilemmas assoriated with gender,
Wefl ai the tension Betwesn bictoay - 2ngd
gender, equallty and difference, and. the
PuspieC. and private spheres,

(A Ta emamine  different feminist thearles,

nciuding lireral Temfaism, Marwist feminisi,

racical femindsm, and black feminism.

- PGSOTEOT | GIPT : SOCIGLOGY OF SOCIAL MOVERENT

. To develop a compreneniten understanding of
sedial  movemenis by feplering  refarm,
revival, revelutionary, fratest, cand opunter
mRVEments and LS examing then =5 of sacial
rhuv-err-ef_.ti. )

Z. To asalyze thp-rel_-:tiunsh‘ir,- betweat wocial
MELEMENLS dnd social Fransformation,

1. Study the {cenario of social movements in
India, examining teadership, organizations,
and the role of igealogy,

4. Anabyze different types of idectogy assagiatad
with soclal movemenss and thedr fmpact on
Suiding . movements and Creating  social
unrest,

PCSTTEDE | G4PT - SOCHILOGY OF ECIFCATION

1. To examing the influence of gender, caile,
and cliss on ‘edication and recomnize  the
swniticance  of studying the ‘sociolopy of
education in understanding social dynamics,

2. To salyze  traditieal perspectives: of
cducation,

1. Tounderstand the key concesds and Theariag
Fropeied by these sociclogists in relation ba
edication and 1o expiore new theoratical
PEECINES in the sociciogy of education

SO TSR
|

REAT : OUAHTITATIVE METHOD N SOCRAL
| RESEARCH
POSDIMDT | OR
{ BN QUALITATIVE IETHDO IN SOCIAL
RESEARCH

b, Todevelop a comprehersime understanding of
Wi reseanch, moluding ks mesning,
natyre, and ethical consideratians,

2. Explore tha farmulatian of resesrch problems;
research design, sampling technigues, and
data eollection methads,

3. Understand the fundemental of ‘Quantitative
2t gqualitalive resedrch approaches, ..

4. To-gain gractical skitls i data analysis and
nterpretation  fer  both ruantizalive  and

Jualizative research:

By

n /HE
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SEMESTER SECOND

LOURSE

COCE

COURSE DEAECTIVES

| PGIOZNH

|‘ TITLE OF COLRSE

| CONTEMPORARY SOCIGLOGICAL THEDRY

b

To gais a comprefensive understanding - of
contempirary  sacinlogecal Abeorles by
explaring the works of influential thearivly

To exarming  Hey sm:mmgnta_i PEEpeChives,
including - structuralism, functionalism,
confliet theory, and sg.-ml:u:nlh: MLersctionism,
Analyze  the anthropological  perspectives
within skrmcturalfsm, ke comept  of
anabytical functipnalism within functionatism.
the rale of canflicts in social dnamics: withen

cqnflict Eheory,

-

PLSOIMOT

FGEOZMIZ

PERSPECTIVES ON INDIAN SOCIETY - Ji

Mdying Perspeciives on social change and
development, Students: can develop a deep

‘Urderitanding of the faciors that shape

Indian society,

Ta analyze and navigate the complesitios of
social, BECiamic, &nd paliticak
transfermations i thel  personal  and
professional lives,

Develoy a critical wnosrstanding of power
gynamics and social movements,

SOCHOLOGY OF CHANGE AND DEVLOPMENT

Toy Develop 4 comprehensive undarstanding o
sacial change and fis. thymamics.

To critically analyse and Fricerpret saclal
changs procésses |n contemporary societios,
Heluding Ingia .

Explore different appraaches to development
ang thelr implications.

PLSCIEADY

PLACIEDS

SIS IOG Y OF RELIGION - |

LB

1. To Oevelop a critical UndETSTARGIng of

To explore. the place of religion in rational
dlaiogue, ts. function in society, ity social
Canalruction, and its man'ires.l.a:l-:-n a5 8 sopial
practice.

to critically analyze Lhe complexities of
religion i contemporary socizl contesis and
develop a nugnced perspective on s
sfanificance,

GIPZ - RURAL AND URRAN TRAFSFORMATION

To Develop a comprehensive Lndersanging ol |
rural community. changes;

To ewxplore  the rwalizabion of tribies,
migration patterns, and mutual adaplations.
bo: analyze the complexities of  rural
commdnitias, ingiuding caste -tribal
settlemuits and their impboations far sogiel

dynamics,

PGIOZERG

GIPZ : WOMEN BY INDIAN SOCETY

To Develop a comprehensive m:remandmg ol |
the changing profite of waormen in India
cxamine the demographic profile, gandar

§aps, and the intersection of gender with-

caste, Clags gnd rellgion,




3, to celtically aralyze the: social, coltoral, &nd
strfctorsl  Factors  that  shupe  women's
ExpeTiences-in ndian ssciaty.

4. to Examine the dynamics of ‘patelarehy and
WOMEN's EXperisnces in India

PGADIEDT

GIF? CSOCIAL MOVEMENT |N MDA

1. “To Develop & comgrebensive widerstanding of
social movernents i India,

2, Tg esplore the Interplay between casie,
chass, and sooial movements, widerstanding
the diverse factors that mobilize indivicuals
and graups for secial chinge:

30 o crivicatly analyze the centext, drivers, and
tastommes ol social mevements i India

PGSO

PGSOZENS | GAPZ : EDUCATIONAND SOCIETY IN [NGIA

1. ToDevelso aCamprehensive understanding of
the socin-fiktorical context of adication fn
Inclia,

£ Tooswplore the significance of education in
shiapirg soclal, “culturel, and  eronomic
aspects of ndian society.

1, to critically  analyze  the infliesces  @nd
tegacies of different histarical periods on the
present e ation sysbem,

FIELD PROJECT

1. To Develop practical research Shills,

2. To learn’ research design, data coliection
bechniques, -and  data analysis - methods
relevant to thelr specific field of study.

4 To  prectical training enhances studenty |
‘research skills, critical thinking abilitles; and
problesmezolving . capacities. which  are

f waluabie in variows professional contexts.

SEMESTER THREE

| COWPRSE CODE

i

TITLE DF COLIASE

COURSE SEACLTIVES

PESOIM

MODERN SOCIOLOGICAL THEORY

1. To Develon a comprebensive unterstanding of
CORLEMERSTasy soeisingical theorias;

2. To explore’ concepts tirh & anency ‘and
struchare, culture and agency, Senifier and
decorstructionism, knowledge and Power,
critical socisd theories, and phenomensitaical
and ethnarmethodologlem perspectives.

3.~ Enhance critical thinking and analytical skills,

ALY

-

FEMIMET - 300 OGICAL THIRKE RS

T, To bevelap a comprenensive undérstanding af
ferniniss socivioglcal thearios.

2. To suplore existentialist perspectives an
gender, oritiques of traditional gender rales,
Paotitics .of - sexeality,  reconstrisctions . of |
histoeical materialism, peychioanaivsi and
feriniam, inlersectionality; and
deToristruct iard of sox and pender

|3, Poiter crithcal thinking msd. awartensis of

] gendder feseg. T




POSOIMOG

PG EOIEMM

POACIEDS

GLOBALIZATION AMD SOCIETY

To Develop & celticad  understanding of |
siobalization,

To  guplore  different  perspectives: on
Qlobalization,  mcluding Westermization,
Easiernization; . Americanization, and  Anti-
Amigricanization,

ceiticaily analyze the rote of the nation-state,
il sbciety, cultwral  Rybrsdization, and
cultural convergence in shaping the glabal
sErUciEre.

ST PROBEZMG N DONTEMPORARY IHTHA

i

To Develop a comprehensive understanding of |
sacial protdems i india.

o Toogxplore the f=ues of castelsm, acrocities;

unequat  distribution  of " power, pender
equality, and it sock-econnmic | and
pelitical consequences,

To aralyze the  challenses posad by
population grawth, urbamization, and hedr
impact on health, habitat, natural resources:
it sl EoRemibc conditions,

GA83 - SUCITLOGY DF SOCIAL STRATIFROAT 0N

To Develop i comprefensive Understaniding of
social stracification.

‘Ta explore I:P"le.qtstjrk:l.]-:m bebwesn sacial

mequatity and biclogical/natural inequalicy,
racognizing that social stratification s a |
product of * social processes rather than

‘finberent: bictogical differences,

o eritically  analyze the mechanisms  and
cansequences of soclab srraltification 6

different sodieties.

PGSOIEDE

FGSQ3EDT

FGEOIEDE

LR

i

GIP3 ; SOCIQLOGY OF SOCIAL BXCLUSION

To Develop a camprehensive understanding of
sonfal woclusion.

te critically analyze: the mechanioms - prd
cansequences of soclal exclusion in diverse
EORTERTS; '
Analyze sacial categaries and social exclusion,
Students  engage  with various sacial
categoriés and their relationship with social
EACiugion, ’

| 'GIPY : MEGIA AND SOCIETY

s

I'l'rE{FIa in: soCiety,

Ta explore thedriss of mass media, including
the: pliraliss, Mordst. and  neg-Marxist
PETSDECLIVES,  wikth  Arovide different
framaowprks

To Analyze the role and infiuences of media;

GAPT EHVIRDHMENT ANDSOCIETY

T Develop a comprehensive wndorstanding of
Che gnvizgnment.and-it3 Enpact on-saclety.
enables students b crilically analyze the
Intgrdupendencies between poclety and the
ERvranment:

Analyze.  the  social  dimensions  af
envirgnmental fsstes.

RESEARCH PROUECT

1

Tn_é'gi'.l':ip studenls with the pecessacy skills
and mwmwledge o CBflectively write 3
cormorenenaive research report.

wrifing A research FEpOIL, Sledents  will

.'f

B @ﬁ;ﬂ—— %.




5 i —

| develop  essemuial  emills i ':eEﬁ:T]
| methodoloay, eritical SNy af icratyre ]

IS

SEMESTER EQLR
I_L:Ell?ﬂﬁ-E CODE | YILE oF coumsE J_ COURSE DB AEC TIVES l
[ i 1. To “Explofe ang analyze  postrodern |

PersRectives on socisty,

| PGEDM2

PGSOk PORTMODERN S0CIAL THEORISS 3 i:rluc:aH:_p evaliate the impliéations o
| it | Pastioders saeia| theories
BE | 1. o Explare and critically  analyze  recant
| RECENTTRENDS N SOCIAL THEGRIES g I secial thedries.

|2- Exarmine  ha fmpact  of Informaticn

technodogy and digital FCiety.

POSOAMDE | ECaNOmMY myp SOCIETY

intercomner tions Betwes BLORIMIC systems,
social structures, and power dymaics,
| AT T crﬂl:aliy_amh.-z& Ky scomomie cehv.-,epts,
debares, ang BIMErging frends. enabling them
| to: navigats and Lontrinute ta Socla-gronomio
| Blvirdmments_ '

{ ". 7o develop 3 nuancea understanding of thg |

1P : SOCIOLOGY OF MARGMALIZED
| PatHead: | COMMUNITIES

| 1. Ta Understand the Cancepi of marginalized
comrrdnities  and the hases ol
‘marginglization,

& To exclore the cin-economic and patitical
fEckors that Lontriburte o marginalization,
ncliifing -:Iepr'i-.r;:.tl_un,

discrimination,
explaitation, segréation, and POverty,

1. Examime marginalized COMmUnilies in India
and explore means of Etadicating marginality.

1. 1% Explore the Fistoricar devaionment af |
Seience and fechnalogy,

L. Ta analyze charging notions of fime and
spece, Ecluding the shifp fresn physical o
virtval spaces,

3 Examine g socizl Implications -of sciefra |
and.technabogy,
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| Fe gaima Tritical swareness of the EEfﬂD|EII'tI'E-Ej
of cultural - dynamics and LVhedr - Imphications
[or variou aspects of soCiety.
l 4 te develop skills i ciltural anslvsis, litniring
tham 1n mavigate and contributs oo the swers
evolving cultural Landscape ingersiand. the
mieriay of tultural farges with - religian: |
pitics; and societal trenids. |

G474 | STATE, POLITICS AND
PG504E07 DEVELOPMENT

| fir -

|
| ¥ T develon interest politics; understanding
the conceps of terest, ddeology,  and
patiticad fractions, |
|z. Lo provide 3 solid Faundation n state,
| politicy, and develonment, eraidimg them m.l
comprehend the  complesipios of pelitizal
| Sysiemy, anafvze soclal IS5, and cantribyte
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| b socletal progress ang transfarmation,
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o |8 g
PI ,%/ .&EXN#M%




and Fnowledge to effectively wiite. 3 |
compretensive ressarch repart.

wiiting. & research report;  students wil|
deveiop  essential  skills  in ressarch
methodology, critical analyels: of fiteratire:
acadernic wiiting, and proper citation, These
shills are. highly valuable in academsc and
profestional  settings, including  researgh
careers, policemaking, and forths: studies ak
the graduate leved,
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MANDATORY PEPERS
PAPER CODE : PGSD1MO1
CLASSICAL SOCIOLOGICAL THINKING

Unit 1, Karl Marx:

A, Class Formation and Class Struggle
B.. Dialectical Materialism and the Theary of Social Change
C. Alienation, Surplus Value and Exploitation

Unit 2. Max Weber:

A. Social Action: Theory and Types of Social action
B. Protestant Ethic in the Emergence of Moderrn Capitalism
C. ldeal Types of Authdrities and Bureaucracy

Unit'3. Emile Durkheim:

A. Social Facts: Its Characteristics and importance

B. Division of Labour: Its Causes and Functions, Mechanical and Organic
Soltdarity

C. Religion: Sacred and Profane elements in the Context of Religion

Unit 4. Sigmund Freud

A. Theory of Personality and dream
B. Theory of Religion
C. Psychosexual development, Feminity

Suggested Readings:

=

1.

1%, HLE, Barres, lnbroducthon to Sechalogy.
16. H.5. Yaitha, Samajik Vichanvant,
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George Rilzer, 1996, Socislogical Theory, The MeGRAW-HILL Internatianal Editisas.
Parzons Takcott, The Structure of Social Action, Vol | & Il, McGraw Hitl, Hew York,
Nisbet, 1966, The Seciological Tradition, Heinmann Educational Books Ltd, Lansan.
Zetlin frving, 1981, Ideology and the Develapment of SacicdoaicalTheory, Prentice Hail
Oahrendorf Ralph, 1959, Class and Class Conflict in Industrial Saciety,

Bendiz Rinehasd, 1960, M Weber, An intellactual Partrait.

Popper Karl, 1945, Open Society and its Enemies, Routledge, Landan,

Argny Raymond, Main Currents in Sociological Thousht, Yol | B i, Penguin.

Caser LA, 1977, Masters of Soclological Thaught, Mew York.

. Gidders Anthony, 1997, Capitalism and Medem Social Theony,

- Writings of Marx,; Durkheim and Weber, CambridgeUniversityPress,

- RN, Mukherjee and Arunansu Ghoshal, Social Thought, Vivek Prakashan, Delhd.

- Francis Abwaham and John Henry Margan, Socinlogical Thought,

- Michael Haralambos and Martin Holbarn, 2000, Seciology: Themes and Perspoctives,

Harper Colling, London.
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PAPER CODE : PGSO1MOZ
PERSPECTIVES OM INDIAN SOCIETY - |

Unit 1. Perspectives on Tribe
A. G.5. Ghurye : Tribes as Backward Hindus and Their Future
8. Virginius Xaxa : Tribes as Indigenous People of India

Unit 2. Perspectives on Caste
A. B.R. Ambedkar : Caste as a Socio-Cultural, Economic and Political System.
Ways of Annihilation of Casta

B. Gopal Guru : Humiliation in Caste; Experiencing Caste and Everyday Social

Unit 3 Perspectives on Gender
A. Kamala Bhasin : Macsulanity, Patriarchy and Gender
B. Uma Chakravatri : Gendering Caste

Unit 4 Family and Kinship
A. lrawati Karve: Kinship Organization in India.
B. Patricia Uberoi: Family, Kinship and Marriage.

Suggested Readings

- Bwinder. Jodhka, (B3] Interragating India’s Madernity: Democ fdens ftiTens
Owfard University Press. : PR AN P
Pathak Avijit. 1998, Indian Modemity, Aakar Books.
Pathak Avijit, 2004, Modernity Globatization and ldentity, Aakar Books,
Hamilton W;ﬁiﬂiﬂ) How to read Amartya Son, Penguin Random House
v & b + F
1_Hamh Per;p;rﬁm Jé Esther. 2041, Poer Economics: Rethinking Paverty & the Ways to End
Banerjee Abhijit; Dufic Esther, 2019, Good Ecancenics for Hard Times: Betrer
Bigge=t Problems. Juggermaut. i P Times: gsiocd oAy
Rege Sharmila, 2006, Writing Caste/Writing Gender, Zubaan Publicatian,
Rege Ehanﬂ'i_lﬂ, 2078, Gendering Caste: Through & Feminist Lars, Sage,
Rege Sharmila, 2003, Seciobogy of Gender: The Challenge of Fominist saciclogical Thought,

Sage.
. Uberol Patricia. 1997, Family Kinship and Marriage in India, OIP,
. Bhasin Kemla. 2000, Understanding Geader, Kall for women.
. Bhasin Eamlaﬂ Explorirg Masculinity, Wamen Unlimited,
. Gapad t;r;.ﬁ;n r Sarukdai, 219 Dxperience. Caste, and the Everyday Social, Owxford
T4t GrEru ] :
Gopal : ; Smjarrtlji:tu Il|:I1Hr The Crackad Mirror: An bdizn Debate an Exparience and
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15. Xaxa Virginius. 2008, State, Soclety and Tribes: Issues in Past-Coloaial Indla, Pearsan,

18, Xmea Virginius. I012, Secial Exclusion and Adverse Inclusion: Development aned Deprivation of
Adivasis in indsa (Ed.}, OUP,

17. Xana Virginius & Jagannath Ambagudia. 2020, Handbook of Trival Politics in India. Sage,

18. Desoura, PR, jed), 2000, Cortemgarary India-Transitions, New Delh, Sage,

9. Dhanagare, BN, 1993, Themes and Perspectives in [ndfan Sociology, Jaipur, Fawat.

20. Dube, 5.C. 1973, Social Sciences in a Changing Society, Lucknowlniversity Prass.

it, Dube, 5.C. 1967, The indianvillage, London, Routledge, 1955,

2. Karve, Irwati. 1961, Hindu Society: An Interpretation, PFoona, DocanCellege,

1% Momin, AR, 1996, The Legacy of G5 Ghurye: & Centennial Festschrft, Popudar Prakashin,
ombay. o

12, Mukherjes, D.P. 1958, Diversities, People”s Publishing House, Delh.

25. Singh, ¥, 1986, Incian Sociology: Social Conditioning and Emerging Concems, Delhf Vistaar,

5. Singh, Y. 1973, Modernization of [ndian Tradition, Delhi, Thomson Press,

7. Srinivas, M.N. 1960, India”s Villages, Asia Publishing Howse, Bombay.

18, Tylor, Stephen: India;An Anthropalogical Perspective,

9. Guha, Ranjit {ed), 1582, Subaltern Studles: Writings on South Asian History and Saciety,
Dford,

3, Desai, AR, 1945, Soclal Background of kndian Natlanalism, Popular, Bombay.

3. Ambedkar, B.R. Spreches and Letters, Bambay.

31. Sinha, Suraiit. 1980, Tribes and Indian Civilization, In Manin Incia,

3%, Bose, Nirmal Kumar, Problems of indian Hationatism, Calcutta.

M. Singhi, M.K.19%6, Theary and ldeology in Indlan Sociology, Rawat, Jaipur.
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2.

PAPER CODE : PGED1MD3
CONSTITUTION AND SOCIAL CHAMGE IN INDIA

Understand the Objectives of Indian Constitution

A. Welfare state and Socialism : Education, Employment, Health and Secial
Justice

B. Secularism : Rights of Individual, Minorities and Weaker Section,
Development Sclentific Perspective (Directive Principles)

C. Constitution as Social Document : Constitutional Values: Values in Preamble,

Fundamental Duties and Directive principles
Constitution and Transformation in India

A Social Transfermation : Capitals & Changes in Caste, Gender and Women's

Rights; Marital Laws, Education Rights

B. Ecenamic Transformation : Changes in Occupational Structure, Labour Laws
and Property Rights

C. Political Transformation: Democratic-Electoral Polftics, 737 Amendment:
Grassroots’ Democracy, Emergence of caste Palitics

Constitutional Development and Indian Society

A. Social Structure and Constitution: Secial Structure as an inhibiter of
Constitutional develapment with reference to Caste, Religion and Gender

B. Cultural and Constitution : Emergence of Multiculturalism and Secular
Cuiltire

€. Class and Constitution ; Industrialization, Migration and Urbanization

Modernization, Globalization and Constitution

A. Values of Modernization in Indian Constitution

B. Globatization and Indian Constitution : Critical Analysis - Rise in Inequality
and degradation of Welfare State

C. Media and Constitution: Right to Expression, Monopalization of Media and
Control of Political opinions,

Referonce Books

1.
-
R

Indian Constitution
Chefard Handbook of indian Constitution, OUP
Indian Socia Structune and Changs, K L Sharma, Rawat :

B



5

Corstitulional Debates Debates

Introcuction to Indian Constitution ; (2,0, Basu,

Liberiism, Constitutionalism and Demacracy, Russel Hardin, QUP

Evolution of a Revolution, U-ann Thio and Kevin YL Tan, Aoutledga

The Constitution of Society, Anthony Giddens, Polity Press, Cambridge

A Constitutional Hhistory of India, A8 keith, , Methuen & Co. Ltd, Londan

10. Werking & Democratic Constitution: The Indian Experience, Granville Austin , OLP
11. Discourse and Sacial Change, Norman Fairclough, Polity Press, Cambridge

= T

- Drpnarmics of Caste and Law: Dalit Oppressions and Canstitutions, Cambridgs
- Deterring Democracy, Noam Chomsky, RHUK

- Politics and Ethics of Indian Constitution, Rajiv Bhargay, OUP

. Demacracy in indig, NG Jayal, QU

. Makers of Madern India, R. Gunah, penguin

17,

Law and Social Transformation in India, Cliever Mendefsoha, CUP

o i, e



PAPER CODE : PGsO1MO04
SOCIOLOGY OF RELIGION - I
Unit 1. Introduction:
A Sociology of religion: Religion as a science
B. Religion and merality, religious beliefs and values
C. Theism, atheism, secularism and fundamentalism

Unit 2. Sociological Perspectives on Religion:
A, Durkheim: Religion for mtegration
B. Weber: Religion, rationality and development
L. Karl Marx: Religion as illusion

Suggested Readings:

1. Weber, M, The Sociology of Beligion, Boston, Mass: Beacan Press, 1963,

1. Elade, H, The Sacred and the Profane: The Mature oF Religian, Mew York:
Harcourt, Brace and World, 1959,

Durkhesm, E: The Elementary Farms of Refiglous Life, Londan: Allen and Unwin, 1915,
Flscher, MM, Fan: From Rediglous Dispute to Fevalution, Cambricipe, Mass-

Harviard Univessity Press, 1950,

Baird, Robert D, fedl.) 1995 (3™ adition) Religion in Moders Iedtia, Delhd, Manohar,
Jones, Kenneth W., 1989, Soclo-Religiows Refarm wireerments in Bricish India, The Hew
Cambridge History of India 18 - Il Hydovabad, Orient Lortgman.
Madan T.H. (ed.} 1992, (enlarged edition), Redigion in India, New Delhi, Owford Pross,
Nazumdar H.T., 1988, India"s Religious Hertage, New Dethd, Alljud Publishers.
Roberts, Keith A., 1984, Religion in seciological Perspective, Hiw Tork, Dorssy Press.

< ahakir Moin fed.} 1959, Religion, Stabe and Polstics in india, Dethi, Ajanta Publications,

M. Tumer Beyan. 5, 1991 (2" ecition) Religion and Sacial They, London, Sage
Publications.
12. Rabinson, Rowena, 2004, Seciology of Religion in fndia, Sage, india,
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ELECTIVE COURSES

Important Mote : Opt any group as an elective course throughout whole PG program.
Once you opt a group, cannot be change in any further semesters. In fallowing
coding, “G' stands for group (i.e. G1 means group 1) and ‘P stands for paper/course
{i.e. P1 means course/paper 1).

PAPER CODE : PGSO1EDS
G1P1: FAMILY, KINSHIP AND MARRIAGE

Unit 1. Theory and some concepts,
A. Theoretical Approaches: Sl:nmurairFm:::innaust, Alllance and Cultural
B. Constitutional laws of inheritance, succession and autharity
Unit Z. Power and Gender dynamics
A. Condition of Child, youth and family
B. Gender relations and power dynamics
C. Gender and gender rofe in transition, sexuality in India and reproduction-
controlling fertility, zero child and delayed parenting.
Unit 3. Change in marriage Family and support System
A. Changing Marriage practices in contemparary society and emerging patterns
of marriage.
8. Emergent forms of family - Single parent family, Consensual Uniaris.
L. Changing care and support system at the age of globalisation and emerging
problems.
Unit 4, Laws, Family and violence
A. Family Laws- Hindu and Muslim.
8. Domestic violence and Crime against women -Causes and Consequenices
L. Honour killing - causes apd pattern maintenance {marriage, family and
caste).
Suggested Readings:
Schwarls Marry Ann & Scott BarBara, Marriage and Families: Diversity and Change, 3" ed., Prentice
Hall, Mew Jersey, 1999
macionis & Ken Plummear, Sociobsqy: Global Intraduction, 50 Ed. Pearsan
Hanﬂnm M., Sociology: Themes and Perspective, 8™ £4., Harper Collins Publishers Lirrited,

Giddens A. & Sutton P. W., Sociclogy, ™ ed., Wiley, 2013,
Patel Tulst, ad., The Family in India: Structure and Practice, Sage Wndia, 2005,

L e B _,,
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Imtiaz Ahmad, ed. Family, Kimship and Marrioge amang Moslims in-Indic, Manohar Publithers &
Distributors, 2030,

Brernan Jan, Seyond Petronage and Exploitution, Codord India Paperback, 1993
Uberoi Patriia, ed., Family, Kinship and Marricge in india, Owford in India Reading, 1593,
Ahuja Ram, Social Prottems in india, 5% od,, Rawat Pubificatian.

Veena Das, ed,, Seciology and Seclal Anthropology, Vol 1 & 2, Oxford, India, 2003,




PAPER CODE : PGS01E0S
G2P1 : GENDER AND SOCIETY

Unit 1. Soctal Construction of Gender:
A. Soclalization and gender construction, patriarchy and gender construction
B. Diemmas: Gender vs. biology, equality vs. difference, private vs, pablic

Unit 2. Feminist Theories:
& Liberal Feminism, Marxist Feminism
B. Radical Feminism, Black Feminism

Unit 3. Gender inequality in society:
A. Unegual distribution of power and authorities
B. Patriarchal concept of labor and sexual division of labar,
C. Political participation and male dominance

Unit 4. Strategies to Overcome Gender Inequality:
A, Contemporary wamen's movement
B. Wamen's participation in politics and decision making
L. Women empowerment: Equal opportunity and development

Suggested Readings:
1. Altexar, AS5.. 1983, The Position of Women in Hindy Civilization, Dol Motilsl
Banarasidas, Second Edition, Fifth Reprint, ‘
2. Chodrow, Mancy, 197%, The Reproduction of Mathering, Berkely University of Catifornia

& Dube Locla ot ot (ade) 1966 VMRS e aatciety i bk, Del, Ajanta.
et &l A » Witibilicy and Power: E: i ;
. Hew Delhi, OUP. ¥ % S W i Sechiny id
§ R e ek e e ity ety e
o Maccaby, neTa . 197S, 5 of
vStandard University Press. RN 30 Difeieces Hmetord,
7. Me Cormack, C and M. Strathem (ed.) 1980, Mature, Culture sng Gender, Cambridge,
Cambridge University Press.
8. Huwmbum Roy fed. ) 2005 Women in early Indian Society, Manohar Publichers andg
Distribemors;  Meswr Dedht.
9. Myers, Kristen Andersen et al, jeds.} 1998, Feminist Faundatians: Towards Transtarming
10, Oakely, Ann., 1972, Sex, Gender and Society, New York, Harper and Baw,
11, sharma, Ursula, 1983, Women, Work and Property in Morth-West india, London,
Tavisbock.
12 Shulamitz, Reinharz and Lynn Davidman, 1991, Feminkt Research Methads Hew York,
DfordUniversity Press.
13, Grinivas, M.N., Caste Its Modern Avatar, Mew Delhi, Penguin ileela Duba™s Articie on
Caste and Warren)
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4. Vaid, 5 and K Sangan, 1989, Recasting Warien Essays in Colanial Histary, Mew Delhi,

15, Agarwal, B, 1994, A Field of One"s Own Gendar and Land Rights in Sewh Agia,
Cambridge University Press.

16. Channa  Karuna, 1988, Socialization, Wemen and Education:  Explorstions  in
Genderldentity, New Dethi, Orient Langman.

17, Azarwal, B, 1994, A Field of One's Own Gedqrder and Land Rights fa South
Azl Cambridge University Press,

13, Channs  Karuma, 1968, Socialization, Woman and  Education: Explorations  In
Genderidentity, Mew Dethi, Orient Longman,

1%, Dube Leela, 19597, Women and Kinship: Comparative Perssectives on Gendar in South ang
South-East Asta, Tokya, United Nations University Press,

20. Ganghi, N and M. Shab, 1992, The lssues al Stake: Theary and Bractice in the
Contemporary Women™s Movement in india, Mew Dodhi

1. Ghadially, Rehana, (#d.) 1988, Women in lndian soctety, New Dethi, Sags, Jaywardens,
Kurman, 1994, Femindsin and Hationsalism in the Third World, New Delhi.

22, Mizs Maria, 1980, Indian Women and Patriarchy: Conflicts and Ditemmag of Students and
Waorking Waomen, New Delhi, Concept,

2}, Omvedt Gail, 1975, Caste, Class and Womes Libergtion in India, Bulletn of Cancermed
Asian Schalars, '

24, Pardeshi, Pratima, 1988, Or. Ambedkar and the Question of Women's Liberation in
india, Pune, WiC, University of Pune
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PAPER CODE : Psotenr
G3P1 : SOCIOLOGY OF SOCIAL MOVEMENT

Unit 1. Understanding Social Movements:
A. Defining Features and Types of Social Movements, viz. Reform, Revival,
Revolutionary, Protest, Counter Movements
B. Theories of Social Movement : Relative deprivation theary, structural
 Strain theory, resource mobilization theory and political process theory
Unit 2. Social Movements and Social Transformation;
A. Bases of Soclal Movements: Caste, Class, Gender, Religion and Ethnicity
B. Issues in Social Movement: social structure and sacial movement,
identity, culture and social mavement, socio-economic ang political
Interests and social movement
Unit 3. Scenario of Social Movements in India:
A. Leadership and organizations in social movements
B. Ideclogy in social movements: Types of ideology and social
movements, ideclogy guiding movement and creating unrest
Unit 4. Social Movements in the Contemporary Times:
A, Media and social movement, public opinion social movement,
democracy and social movement
B. Diffusion, absorption, and fragmentation of social movement
L. Counter movements and soctal transformation

Suggested Reacing:
Banks, 1A 1977, The Saciology of social Movernents, Londan, Macmiilan.
Desai, AR, (ed.) 1979, Peasant Strumgles in Indra, Hombay, Oxfardlniversity Press,
Bhanagare DLM., 1983, Peasant Movements in bndia 1920-1550, Delhd, Dip.,
Gore M.5, 1993, The Social Cortext of an ldeology: Ambedkars Folitizal ang Social
Thoughits, Hew Diethd, Sage,

T.K., 1990, Protest and Change: Studies in Secial mavermients, Delhi, Sagn.
Rag M.5.A_, 1979, Social Movements in fidia, Now Dehd, Manahar,
sirigh K.5., 1982, Tribal Moverrents in India, Mow Delhi, Manchar,
- selliot Eleancr, 1995, From Untouchable to Dalit: Essays on the Ambedkar Movement, Naw
clelhi, Manakar, | e .
9. Gouldmer AW, 1950, {ed.) Studies jn devship, New York, Harper and Brothers,
10. Dommen T.K., 1972, Charishma, Slability and Change: An Analysis af

Bhosdan Gramdan Moverment, Few Delhd, Thomat Press,

11, Shah Gharshyam, 1990; Social ravements in india; A Review of the Literature, Dethi,

12. Shah Mandits, 1992, The fsuss gt Stake Theosy and Practice in the Contemparary
Wamen's Mavements in indfa,
13, Shiva Vandana, 1991, EL‘I!INH! and the Politics Survival, New Dhd, Saga,
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PAPER CODE : PGSO3EQS
G4P1 : SOCIOLOGY OF EDUCATION

Unit 1, Understanding the Importance of Sociclogy of Education:
A. Definition, meaning and scope of sociology of education
B. Education: Bender, caste and clgss
L. Significance of sociology of education

Unit 2. Traditional Perspectives of Education;

A. Functionalist perspectives: Emtle Durkheim and Talcort Parsons
B. Conflict perspectives: Bowles & Gintis, and Paul Willis

Unit 3. Sociology of Education and New Theoretical Perspectives:
A. Locial democratic perspective

8. Postmodern perspective: Robin Usher and Richard Edwards
L. Feminist Perspective

Unit 4. Education and Society:
A. Education: soclalization, social identities

B. Education, secial mobility, social change and cevelopment
C. Education: market and employment

Suggested Readings: _

1. Heralambos, Michaed, Martin Holborn and Robin Heald, N0, Sociology: Themes and
Perspectives, Fifth Edition, Collins, London.

2. Acker, 5, 1994, Gendered Education: Sociclogical Reflections on Women, Buckingham- Open
Undversity Press;

3. Banks, Qlive, 1971, Saciology of Education, 2" Ed.), Landan: Batstar,
4, Hamks, James A and Lynch, James {eds. ) 1986, Multicultural Education In Western
Societies, Lendoa: Helt Saunders,
5. Blackledge, 0. and Himt, B., 1985, Soclalogical fnterpretations of Education, Londan: Cram

Helm.

6. Brint, Steven, 1998, Schoals and Societies, Theusand Daks, Calif: Pine Farge Press, 4 Bivision
of Sage,

T ttam B. Bhoite, 2009, Higher Education in Indfa: A Syster an the Verge of Chaos,
Soclatogical Bulletin, Vol 58, .2, May-August.

8. Chanra, Karuna, 1988, Soclatization, Education and Women: Explorations in Gender
Identity, New Delhi; Orient Largman,

%, LChanana, Karuna, 1979, _Towards a Study of Education and Sacial Change”. In Economic
and Political Weekly, 27, 14 (4): 15764,

10, B.K. Swain, 1998, Changing Docupatienal Structure in Vidarbha, india, Himalaya
Pubdishirg House, Mumbai.

1. Chitnis, Suma and P.G. Albach, 19493, Higher Education Refarm in India, Experence and |
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Perspectives, Mew Delhi: Sage,

12, Craft, Mawrice, {e.d), 1970, Farnity, Class and Education: & Reader, Londan- .

13, Dreze, Joan and Amartya Sen, 1933, Indian Ecanomie Pevelopment and Soeial
Opportunity, Oufard: CeclordUniversity Prass.,

14. Gandhi, M.K,, 792, Problerms of Education: Ahmedabad: Mavleevan Prakaghan,

15. Gore, 5. etal. [ed), 1975 Papsrs on the Sorislogy of Education in Incin, Mews Do,
MCERT,

95, Halsey, AH.; Hugh Lander, Phillips Brown and Amy 5 Wells, 1oq7 Education, Cylture,
Ecowrry and Saciety, Oxford, OxFardUniversity Prags.

17. Jejeebhay, Shireen, 1995, Wamen's Education, Autonamy and Regroductive Bafiaviour,
Oxfard: Clarendon Press,

18. Metghan, Ronald and Iram Siraj- Blatchfard, 1997, Sociclogy of Educating, Londnn: Caseell,
Third Ecition,

1%. Rebinson, P., 15987, Perspectives in the sociolegy of Education: An introduction, Londarn:
Routledze and Kegan Paul,

20, Sen, Amartya, 1992, Inequzlity re-exarmined, Delhi: Oxford University Press.

1. Shatrugan, M., 1988, Privatising Higher Education, EPW. Pp. 2624,

22, Ahmad Karuna, 1984, Sockal Context of Wamen's Education 192181, Hew Frontiers in
Higher Education, Mo, 3, pp.-1-35,

23. Burkheim, Emtle, 1956, Education and Saciology, Mew Yark, Free Bross.

4. Friere, Pauln, 1972, Pedagogy of the Oppressed, Harmondsworth: Penguin Boaks.

23, Halsay, AK. et.al., 1951, Education, Economy, and Seciety: A reader in the Saciology of
Educatian, Mew Yark: Free Prosc.

26. Jayaram, M, 1990, Seciology of Education in india, Jeipur: Amwat Publication.

27, Jeflerey, B, and Alaka M. Basu, 1996, Girly" Schoaling, Women's Autanciny and fertility
Change In South Aska, New Delhi: Sage.

28. Kamat, A.R., 1985, Education and Social Change in indis, Bornbay: Somaiva.

29, Karabel, J. and AW Halsey jegs) 1977, Pawers and ldenlogy in Education, Mew Vark:
CofordUnmiversity Prass,

0. Naik, J.B,, 1975, Quatity, Quantity and Eguaiity in Cducation, Naw Delhi: Allied
Pugdishers, Whole Book,

31. Tyler, William, 1977, The Sociology of Educational nequatity, Landon: Methyuen.
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MANDATORY RM

Important Note: Mandatory RM Course {i.e. Research Methodology) has two
options, i.e. Quantitative Method in social Research and Qualitative Methad fn
Social Research. Student can opt that RM Course which he/she has 1o be applying

in his/ker resparch praject of Semester Three and semester Four of this PG
program,

PAPER CODE : Pasoimog
RM1 : QUANTITATIVE METHOD IN sOCIAL RESEARCH

Unit 1. Understanding Sacial Research:
A Meaning and nature of social research, research eEhics and plagiarism

B.  Formulation of problem 10 soclal research, social survey angd social
research, research review and research gap

L. References and citation in sacial research: APA, MLA etc,
Unit 2. Quantitative Social Research:
A. Objectives and hypetheses
B. Exploratory, descriptive, diagnestic and experimental designs
C. Sampling methods: Techniques and types
Unit 3. Methods of Data Collection in Chrantitative Research:
A, Observation: Farticipatory and Non-participatory, merits and demerits
E. Questionnaire: Open and close ended questions, merits and
demerits of questionnaire
C. Structured interview: its merits and demerits
b. Use of Digital tools: Google Form, Survey Sparrow, Formplus, JotForm,
Epocollects
Unit 4. Analysis and Interpretation of Data in Quantitative Research:
A. Use of PSS in Calculation of Central Tendencies, Standard deviation
and Correlations
B. Issues in the presentation and interpretation of quantitative datg
L. Testing of hypothesis

Suggested Readings:
1. Wikkdnsen, T, 5., and P L, Bhandarkar., Methodalogy and Techalques of Socia Resgarch,
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Hughes, John., The Philosophy of Sarial Research, Langman, Londan 1087,

Methodelogy, ICS5R, Hew Deini,
Madge, John., The Griging of Sclentific Research, Tavistock, Londan, 1970,
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¥, Beteille &, and T.H, Madan, Ercounter ang Experience:Personal Accounts of Fleldwork,
Yikas Pubilishing House Bvi Ltd., Hew Dethi; 1975,

10. Barnes, . John Aq Who Should  Know What? Social icience, Privacy  and Ethics,
Harmandsworth, Penguin, 1979,

1. Mukherige, P.N., Methodology in Social Research: Dilema and Perspectives, Sage
Fublications, New Delki, 2000,

T2.5hipran, Martin, The limitations of Sacdal Research, Longman, Lendon, 1958,

13, Sjoberg, Gidden and Roper Wetl., Methadology for Sociat Research, Rawat publications,

Halpur,

14, Smeler, Nefl J., Comparative Wethods in Social Science,

15. Garett, Heriry. E., Statistics in Psyetiology and Education, David Mckay, Indisn

Publication, Bombay, Tenth Regprint, 1587,

16. Moser, C.A, Survey Methods in Social Imvestigation, Heinsmann, 1979

17. Somekh, & and Lewin, C.. fods.}, Research Methads in Soclal Sciences, Viskan,

Pubdication, Mew Delhi, 2005,

18, Gird, Ananta K., ted. b, Creathve Social Regsgrch: RethinkingTheares and Methods, Viseaar

Publication, Mew Dethi, 2004,

19. Whyte, W.F., Street Comer Soclaty.

20, Dariel Bsil, Doing Sociclogical Resedrch,

1. Bhandarkar, P.L, samajik Sanshodban Padhati IMarathl).




PAPER CODE : PGSO1MOY
RM2Z : QUALITATIVE METHOD IN SOCJAL RESEARCH
1. Introduction to Qualitative Research:
A. Difference between Quantitative and Qualitative Research, triangulation of
method
B. Ethics in qualitative research
C. Research questions: Types, sensitizing concept and concept map

2. Research Designs in Qualitative Ressarch:
A. Construction of Research Design: Components, Linear and Circular Process
B. Case Studies, Comparative Studies, Retrospective Studies, Oral History
C. Snapshot and Longitudinal studies

3. Sampling and Data Collection:
A, Theoretical sampling, Purposive sampling and Focus Eroups
B. Interviews: Focused, Semi-Standardized, Problem-centered, Expert and
Ethnographic, In-depth interviews, Narrative Interviews, Episodic Interviews
C. Digital Research data tools: VisionsLive, LiveMinds, Kernwert, FocusVision,
FlexMR, itracks, Recollective

4, Analysis and Interpretation:
A. Documentation: Transcription, coding-types and content analysis
B. Data analysis: theoretical triangulation Content Analysis, techniques and
tools, Atalas-ti, MVivo
C. Issues in presenting, analyzing and interpreting qualitative data

Suggested Readings:

1. Wilkinson, T. 5., and P. L. Bhandarkar., Methodology and Technijques of Social
Research, Himalays Pubilishing House, Mumbai, [Peprnt, 2004}

Hughes, John., The Philasophy of Social Research, Longman, London, 1987,

DuA.de Vaus, Surveys in Social research, Gearge Reben and Unwin, Londan, 1986,

Base, Pradip Kumar, Research Methodology, KS5R, Mew Delki,

mwthhjhmﬁmﬂkaHMHMJhﬁuhmﬂmﬂm

Barnes, John A, Who Should Hnow What? Sockal science, Privacy and  Ethics,
Harmondsworth, Penguin, 1979,

I, Mukherfod, P, Methodology in Soclal Research: Dilemena and Perspectives, Sage

Putrications, Mew Delhi, 2000,

B Moser, CoA and Baiton, G, Sureey Methads in Social wvestigation, Heinemann, 1971
9. Bhandarkar, P.L., Samajik Sanshodhan Padhacl (Marathi).
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SEMESTER: I



MANDATORY PAPERS
PAPER CODE : PGSD2MO1
CONTEMPORARY SOCIOLOGICAL THEGRY

Unit 1. Structuralism:
A, AR, Radcliffe-Brown : Anthropological Perspective
B. Claude Levi-Strauss Language, Mind and Society
Unit 2. Functionalism:
A, Bronislaw Malinowski ; Anthropological Approach
B. Robert K. Merton : Paradigms and Codification
C. Talcott Parsons - Analytical Functlonalism
Unit 3. Conflict Theary :
A. Ralf Dahrendorf : Conflicts in Industrial Society
B. Lewis Coser : Conflict Functionatism
Unit 4. Symbolic Interactionism
A, G.H, Mead : Mind, Self and Saciety
B. Erving Goffman : Dramaturgy

Suggested Readings:

Ritzer, George, Sociologizal Theory, Mac-Graw-Hill, 2000,

Ritzer, George. Encyclopedia of Social Theary, Vol g/, Sage Pub, 3005,

Gidders and Tumer [eds. ). Social Theory Today, Cambridae; Polity Pres 1957,

Abraharm, M.F. Modern Sockolosical Theary, Mew Delhi; 0P, 1990,

Haratambes and Halbom. Sociclagy: Themes and Perspective. Fffeh Edition, Codlins, 2000,
Calhoun, Cravig, Rojek, Chris & Bryan Turner, The Sage Handbook of Soclaloqy, Sapo
Publications, 2005,

Ritres, George and Barmy Smart. Handbaok of Social Theory, Sage Publications, 2004,

+ Ruth A, Wallace and Alison Wolf. Contemparary Sarialogical Theory, 6% Edition, Eastarn
Econamy Edition, Prentice-Hall of India, New Delhi, 2008,
%, David Ashley and David, Michas! Orerstesn, socivlogical Theory, Sixth Edition, Pearsan
Education, 2005,
0. Tirn: Delaney. Contemporary Social Theary, Pearsan Educatian, 2008,
11, Jonathan, H. Turner. The Structure of Sociclogical Theary, Bawae Publications, Jaipur,
1587,

12. anthony Elliatt. Contemparary Social Theery, Londan: Routledge and Kegan Faul, 3009,
Indian Reprint, 2010
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PAPER CODE : PGSO2MOZ
PERSPECTIVES ON INDIAN SOCIETY - |i

Unit 1. Social Change in Indian Society

A, Avijit Pathak: Secular Modernity, Culture as an Arena of Strugsle,
B. Dipankar Gupta : Moderization of social, Economic and Palitical Life

Unit 2. Perspectives on Development

A. Amartya Sen: Development as Freedom, Capability, Chaice and Social
Welfare,

B. Abhiject Banerjee: Experimental Approach in Development Ecenomics,
Development and Poverty Elevation, Universal Ultra Basic lncome.

Unit 3. Power Politics and Social Change

A. A R Desal: Sacial Background of Indian Nationatism, Peasant Struggles and
Transformation
B. M.K. Gandhi: Swadeshi, Satyagrah, Basic Education, Issue of unteuchability

Unit 4. Civilization Perspective

A. Surjit Sinha: Tribe-Caste Continuum, Tribe-Peasant Continuum. Tribal
Movements,
B. M.K. Bose : Indian civilization and tribal assimilation in Hindu main stream

Suggested Readings

1.

[ B TR X
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Surinder Jodhka, (2013} Interregating Mndia's Modernity: Democracy, ldentity, and Citizenship,
Oxford University Pross.

Pathak Avijie. 1998, indian Modernity, Askar Sooiks,

Patiiak Avijit. 2006, Modemity Glebalization and Identity, Ankar Bogks.

Hemilton Lawsence, 20000 How to read Armartys Sen, Penouin Random House

Banerjee Abhijit; Dufte Esther. 2011, Poor Ecaromics: Riethinking Poverty & the Ways to End
it, Penidin Books.

Banerjee Abhijit; Dufio Esther. 2019, Good Economics for Mard Times: Betler Answers to Our
Biggest Problems. Jiggemaut,

Rege Sharmila. 2006, Writing Caste/Writing Gender, Zubaan Pubtlication,

§. Rege Sharmila. 2018. Gendering Caste: Through A Feminist Lens, Saga.
9. Rege Sharmia, 300, Sociology of Gender: The Chatlenge of Femisist stcilagical Thousht,

0.
11,
1%

T

sage.

Uberal Patricia. 1997, Family Kinship and Marriage in India, Q.
Bhasin Karmda. 2000, Understanding Gender, Kali for wanen,
Bhasin Kamia, 2004, Exploring Masculingty, Wiomen Unlimdted.
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13. Gopal Gury, Sundar Sarukkai, 2019 Experience, Caste, and the Everyday Social, Owforg
University Pross.

Theary, Oweford University Press.

13, ¥axa Virginius, 2008, State, Soriety and Tribes: fssues in Past-Colonial ndia, Pearspn,

T8, Xaxa Mirginius, 2017, Social Exclusion and Adverss Inchmsicn: Devalbasmen: and Deprivazian of
Adivasis in India {Ed.), Ouip,

1. Xaxa Virginius & Jagannath Ambagudia, 2020, Handbaok of Trikal Politics in ingig, Sage.

8. DeSouza, 9.8, (ed), 2000, Contemporary India-Transitions, Hew Delnf, Sage.

19. Bhanagare, 0.M4, 1993, Thermae and Perspectives in indian Secialogy, Jaipr Rawat,

20, Bube, 5.C. 4973, Social Seiences in & Changing society, Lucknowliniversity Prags,

21, Dube, 5.C, 197, The IndlanVillage, London, Routtedge, 1955,

24, Mukherjee, 0P, 1558, Diversities, Pessla's Publishing Howse, Delhi.

25, Singh, Y. 1986, Indian Sociclogy: Sociad Cenditioning and Emerging Cancems, Daihi Vistaar:

6. Singh, ¥. 1973, Madernization of indian Tradetian, Derlhit, Tharmson Bress,

7. Srinlvas, MM, 1960, Indla™s Vitlages, Asia Publishing Houss, Bombay,

28, Tylar, Stephen: india:an Anthrogological Perspective.

9. Guha, Ranfit fed), 1982, Subattern Studbes: Writings on South asian History and Socreey,
Oncford.

30. Desal, A.R. 1948, Social Hackground of indisn Matianaliem, Pepular, Bombay.

3. Arvbedbar, 8.8, Speaches and Letears, Bombay,

32. Sinha, Surajit. 1980, Tribes and Indian Civillization, in Manin indig,

13, Bose, Mirmal Bumar, FI:'EIHHMS af ndéan Mationalism, Caloutta,

4. Singhi, H.K.1996, Theory and Idealogy in-Indian Socksiogy, Rawat, Fipur,
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PAPER CODE : BGSO2M03
50CIOLOGY OF CHANGE AND DEVLOPMENT

Unit 1. Understanding Sacial Change:
A. Related concepts of socfal change:  evolution, progress,  growth,
development and transformation
B. Theories of social change: socio-psychological and conflict theories
C. Factors of social change: demographic, eoonomic, religious, bio-tech, infg-
tech and media

Unit 2. Processes of Social Change in Contemporary India:
A. Sanskritization and Westemization
B. Modernization and Secularization
C. industrialization, Migration and Urbanization

Unit 3. Approaches to Development:
A. Modernization approach

B. Dependency approach
C. HNeo-liberal approach (MHLs, THCs, WTO)

Unit 4. Social Structure and Development:
A. Structure as a facilitator finhibitor af development
B. Culture as an aid or impediment to development
C. Development and displacement, sustainable development

Suggested Readings:

I Bryce F. Byan. Social and Cultural Change, The Ranald Press Company, Mew Tark 1965,

i Wﬂﬂm'ihﬂﬂﬂ- Roberts Bryan {ed), 2008, Rethinking Developmant in Lasin Amierica, Peen

SEate Proes,

Proston P.W., 19582, The Thearies of Development, London RnthIEd-pa-, Kegan Payl,

Abrabam, M.F., 19590, Madem Jociological Theory: An Inbroduction, Mew Delni, oup,

Agarwal, B., 1994, A Fiold of Ome's Own: Gender ad Land Rights in Sauth

#sta, Cambridae, Cambyidge Urivirrsity Pross,

-'Fp-ﬂdlgni, Arjun, 1997, Modernity at Large: Cultural Bimersions of Globialization, Mew

Delhi, QUe.

7. Dereze, Jean and Amartya Sen, 1996, hdia: Economis  Development and Social
Cpiportunity, Mew Dethi, OUp,

B. Desai AR., 1985, india's Path of Development: A Mards Approach, Bombay, Pegaar
Fﬁkﬂihﬂﬁ ml&f’ Ii. W Deszal 'ah-er 19FI| E“ﬁ on mmltatlﬂﬂ o erlﬂgl.r
Societies, Thacker and Co, Bomluy,

B Oiddens Anthemy, 19%6, “Giokial Problisms  and Ecodogical LAsk™  # [ntrodi i
Soeitlogy, tnd Edition, New York, W.W. Norton & Co. G
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11 Haq, Mahbub UL, 1991, Reflections on Human Divelopment, Mew Dethi, Oue,

13. Moore Wikbert E., and Robert Cook, 1967, Sacial Charge, Mew Delht, Prentize-Hall of
India.
4, Sharma 3.L.; 1980, “Criteria of Social Pevelopment™, Joumal of Social Action, Jan-Mar.
15. Sharma 5.L., 1986, Development: Socie-Cultural Dimensions, Jaipur, Rawar (Chapter 1.
16, Sharma 5.L., 1994, "Salievics of Ethaicity in Modernization: Evidence from India”,

 Seciological Bulletin, Vol.39, Nos. 1 & 2. pp. 33.51,

17, Srindvas MM, 1966, Soclal Change in Moderm Indla, Barkley, University of Berkloy,

1. Sympostum on  Implications  of  Globalization, 1995, Sociological ?Mleﬁn,wwq,u

{Articles by Mathew, Panin and Pathy).

19, LR, Sustainable Development, New Yark, QUB.

20. Wortd Bank. 1995, World Development Report, New Yok,

£1. Amin, Samir, 1979, Unégual Cevelopment, New Delhi, OUP,

£1. Giddens Anthony, 1990, The Consequerices of Modsméty, Cambridge, Folity Press.

23 Kiely, Ray and Phil Marfleet (eds.), 1998, Glabalization and the Trird Warld, Lotddn,
Reutledge.

24, Sharma, 5.1, 1991 "Social Ackion Groups ag Harbingers of *Sitent Revolution™,
Ecomamic
and Pakitical woekly, Vol, 27, Ma, 47,

25, Sharma, 5.1, 1994, “Perspectives on Sustainable Development in South Asis: The Case of
Indla" in Samad (ed.). Perspectives on Sustainabbe Development in Asfa,” Fuala Lumgur,
ADIPA
21;. sharma, S4.. 2000, “Empewerment Without Antaganosm: A Case for Reformatation
o
Women's Empowerment Approach™, Saciclogical bulletin, Vol 49, Hg, 1,

27, UNDP, 1997, Human Development Report, New York, Cxford University Press,
I8, Wallerstein mnanual, 1974, The Modermn Werld System, Mew York, OUP,
9. Waters, Malceln, 1995, Glabalization, Mew York, Routledge and Kegan Paul,

30, World Commission on Ervdironment apd Developement, 1987, Qur Comnon Future,
{Brundland Report), Mew Dethi, QLS.

1. Danlet Lernor. The Fassing of Traditionat saciety, Gloncoe: The Free Press. 1958,

32, Alan Peshkin and Ronald Cohen. The Values of Modernization, Jowmal gf
Dhevelaping :

Areas, Vol, 2, 1987,

33, Leslie A, White, The Evalution of Culture: The Development of Civillzation te the Fall
afl

Rome, Mew York: MoGraw-Hill, 1959,

34. hulizn Steward. Theary of Culture Charge: The Methadology of Multitinear Evolutian
Univarsity of Blinais Press, 1955, -,
35, Mlex nkeles, The Modermization of Man, in Rajendra Pandey (ed), Madernization
&nd
ocial Change, Criterion Publications, Mew Delhi, 1985,

36. Myren, Weiner, Modernization: The Dynamics of Growth (ed,), Mew York: Basic Books,
TGE,

I 5.0 Dube. Moderization and s adaptive Demands aon  lndjan Loclety, i
Rafendra

Pandey (nd, |, Medernization and Soclal Change, Criterion Pubdications, Maw Diethi, 1988,

38. 5.C. Dube, Understanding Change, Wikas Publishing House Pyt. Lud,, Mew Delhi, 1097
3%, Haralambos and  Holborn, Socialogy:  Themes and Perspective.  Fifth Edition,
Callins, ’

000,

40. Moor, Wilbert and Robert Cook, Sockal Change, Hew Dalki- Fremtice-Hall af tdia, 1967,




PAPER CODE : PGSD2M04
SOCIOLOGY OF RELIGION - Il
Unit 1. Religion in Contemporary Society:
Jirgen Habermas: The place of religion in raticnal dialogue
Mikias Luhmann: Religion as function
Peter L. Berger and Thomas Luckmann: Religion as social construction
Pierre Bourdieu: Religion and social practice

© 0o

Unit 2. Religion in Public Sphere:
A, Religious nationalism
B. Religion and political power
C. Religious movements
b.

Proselytism

Suggested Readings:

1. Weber, M. The Sociology of Refigion, Boston, Mass: Beacon Press, 1963,

£ Eliade, H. The Sacred and the Profane: The Matwe of Religlon, New York:
Harcourt, Brace and World, 1959,

3. Durkheim, E. The Elementary Forms of Religious Life, London: Allen and Lirrwdn, 1915,

4. Ficher, M.N.J. Iran: From Religious Dispute b Revolution, Cambeidge, Mass:
Harvard University Press, F980,

5. Baird, Rbert D, f=d.) 1995 3" edition) Religion in Modem aia, Dethi, Manohar,

G. Jaones, Kenreth W., 1989, Socko-Relighous Reform Movements in Britfsh India, The Mew
Cambridge History of Indfa 1l - ), Hyderabad, Orient Longman,

7. Madan TN, {ed.) 1942, (entarged ditfan), Religion in ndia, Mew Delhi, Ouford Press.

8, Mazumdar H.T., 1936, India"s Religious Heritage, New Delhd, Allisg Publishers,

9. Roberts, Keith A., 1984, Religion in Saciological Perspective, Hew York, Dorsey Press,

0. Shakir Moin (ed.) 1989, Religion, State and Pofitics in India, Delhi, Ajanta Publicatians,

11, Tumer Bryan. 5., 1991 (2" edition) Religion and Social Theary, Londan, S
Publicationms.
12. Robinson, Rowena, 2004, Sociology of Religion i India, Sage, India,
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ELECTIVE COURSES
Important Mote @ Continue yeur elective's group in second seminar. For example, if
you opt G1P1 in first semester, then opt G1PZ in second. It i equally applicable ta
all four groups.
PAPER CODE : PGSOZEDS
G1F2 : RURAL AND URBAN TRANSFORMATION

Unit | : Changing Rural Community
A. Changing Inter-Community Relations - Decline. of Jajmani System, From
Caste to Class, Impact of Globalization ang Democratic Politics, Caste
violence, Caste-Tribal Conflicts
B. Caste-Tribal Settlement - Ruaralization of Tribes, Migration of Tribes-
Castes, Secured Forests, Mutual Adaptations

Unit il : Changing Agrarian System

A, Changing Agrarian Economy - Decline of Agrarian system, Factors of De.
Peasantization of Rural Population and impact, Factors of Migration to cities
and Impact,

B. Changing Agrarian Relations - Factors responsible for Changing Agrarian
Social Structure, Inter-community relations and violence, Land Ownership &
Change in Agrarian Relations, Emergence of Class relations in rural society,
Agrarian Unrest and Peasant Movements

Uit M : Changing Urban Community
A, Urbanism - Concept and Meaning, Development of Urbanity, Factors and
Impact Urbanization
B. Towns, Cities and Mega-Cities - Concepts, Development and Varlance in
lssues, Industries, Service Sectors and Businesses as Factors and Network-
Builder of Urbanization.

Unit IV : Changing Human Relations in Urban Society
A, Urban Middle Class - Factors of Emergence and Jis Impact. Township -
Emergence of Gated Communities and Exclusiveness, Changing
Nesghborfood within gated communities,
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B. Slums - Factors of Development and issies. Bastis in Citjes - Ethnic, Class,
Religion and Caste based issues of settlement of Bastis, Different Urban
Movements and Urban Violence

Suggested Reading;

1. Beyond Hindu and Muslim: Multiple identity in Narratives from village (ndia, Peter Gattschalk,
OLF, 2000

2. Caste, Class and Power, Andre Beteille, University of California Pross, o955

3. New Directlans in the Socialogy of Global Developmens, Yor W, Fredrick H, Bittel & Phitip
McMichael, Elsevier, Amsterdam, 2005

4, City, Phil Hubbard, Routledge, New Yark, 2008

Urbanization uilimited: A Thematic Joumey, Johannes Fiedier, Springer, New York, 2004

3. The City , Gary Bridge & Saphie Watson, W'ﬂey-Ela-:hml,_ Chicheszar, 2044

6. Cosmapstitan Uskanism, J. Binnie, J. Hoflaway and others, Routledge, Londen, 2006

7. Cities and Urban Cult



PAPER CODE : PGSO2ERG
G2P2 : WOMEN IN INDIAN SOCIETY

Unit1. The Changing Profile of Women in India:
A. The changing status of women in pre-colanial, colonial and post-colonial
India

B. The demographic profile - the gender pap {Census, NSS) C. Gender in caste,
class and religion

Unit 2. Patriarchy and Women in India:
A- Women's role in decision making: family, health and repraductive behavior.
8. Women's situation in India: Secio-cultural taboos, eeoncmic and politicat
deprivation, sexual explotation, etc,

Unit 3. Women and Social Institutions:
A. Education: Gender based participation in educational institutions

B. Ecomomy: Sexual division of labour, unequal payments, and marginalization
of women

C. Polity: Gender based participation in palitics: reservations for women and
poiitical empowerment

Urnit 4. Women and Social lssues:
A. Development
B. Communalism
€. Crime and violence
0. Educaticn, employment and empowerment

Suggested Readings:

1. Alekar, A5, 1983, The Position of Women in Hindy Civilizatian, Delhi, Motilal
Sanarasidas, Second Edition, Fifth Reprint, h

2. It;.hadfw, Hancy, 1978, The Reproduction of Mothering, BerkelyUniversity of Califarmis

55,
3. Desai Meera and M Krishnaraj, 1978, Women and Society in India, Delhi, Ajanta.
4, Dube Leela et ol (eds.) 1986, Visibility and Power: Essays on. Women in Society and
, Hegw [edhd, OUP,

5. Forbes G., 1998, Women in Modern India, Mew belnl, Cambridge Lindversity Press,

6. Maccoby, Eloaner and Carol Jackin, 1575, The Paychology of Sex Cifferences, Stanford,

Stanford University Press,

1. Mo Cormack, C and M. Strathern fed.) 1580, Mature, Culture and Gender, Cambridge,

Cambridgeliniversity Press,

B. Myers, Kristen Anderson et al, {eds.) 1998, Ferninist Foundations: Towards Transforming

sociclogy, Hew Dethi, Sage. ’



9. Dakely, dan_, 1972, Sex, Gender and Society, New York, Harper and Bow.
10. Sharma, Ursula, 1983, Women, Work  and Froperty in Morth-West India, London,

Tawistock.

1. Shulamitz, Reinharz and Lynn Davidman, 19%1, Feminist Research Methods, New Yark,

DeefordUniversity Bress,

12, Srinivas, M.M., Caste s Modem Avatar, New Delki; Perguin (Lesla Duba®s Articls on

Caste and Women)

13, Vaid, 5 and K Sangari, 1989, Recasting Women Essays in Colonfal History, Mew Dalhi.

rh AdarwEL B, 1994, A Field of One's Own Gender and Land Rights. in South Asia,

Cambridge University Press.
15, Channa  Baruna, 1985

soctalization, Women and  Education: Explorations n

Genderldentity, New Dethi, Grient Longman

16. Dube Leela, 1997, Women and Rinship: Comparative Perspectives on Gender in South and
south-East Asia, Tokyo, United Nations Uriwarsity Press,

the

1. Gandhi, N and N. Shah, 1992, The sues at Stake: Theory and Practice in

Contemporany Women's Movement fn india, Hew Deld,

18, Ghadially, Rehana, {ed.) 1988, Women in indian Saciefy, Mew Delhi, Sage.

19, Jaywardens, Kuman, 1984, Femintsm and Natignalism in the Third World, Mew Duthi.

20 Miss Marfa, 1986, mdfan Women and Patrarchy: Conflfcts and Dilemmias of Students and

Warkdng Women, Mew Delhd, ©

gncept.

&1, Omwedt Gali, 1975, Caste, Class and Wome™s Liberation in India, Bulletin of Concemed

Asian Sehatars,

21, Pardushi, Pratima, 19548, Or. ambadicar and the Coestlan of Women's Liberation in
Fune, WSC, University of Pune, L s,



PAPER CODE : PGSOZEOY
G3P2 : SOCIAL MOVEMENTS IN INDIA

Unit 1. Understanding Soclal Mevements in India:
A, History and origin of secial movements in India
B. Causes and consequences of social movements
C. Caste, class and social movements in India

Unit 2. Traditional Social Movements:
A. Peasant and tribal Movements
B. Women's movement
C. Trade union and nationalist movements

Unit 3. Mew Social Movements:
A. Dalit and ethnic movements
B. Students' Movements
C. Ecological and environmental movements

Unit 4. Consequences of Social Movements:
A. Social movements, state and civil society in India
B. Secial movements, social change and development

Suggested Readings:

Banks, L.A., 1572, The Soclology of Soclal Movements; Lomdan, Macmdllang,

Dresad, A.R., [ed.) 1979, Peasant Struggles in India, Bombay, OufordUniversity Press,

Dhanagare D.N., 1983, Peasant Mavements in India 19201950, Delhi, GUP,

Gore M5, , 1993, The Sacial Context of an Hegtogy: Ambedkar's Palitical ang Social

Thoangiits, Hew Delhi; sage.

Ceemmen T.K., 1990, Protest and Change: Studies & Spcial movements, Dathi Sae,

Rao MuSA,, 197, Sacial M:n\rmnu in India, Mew Delhd, Manahar,

Singh K.5., 1982, Tribal Movements in indig, Mew Belhi, Manchar.

setlint Eteanar, 1995, From Urtouchable to Delit: Essays on the Ambedkar Movement, Meaw

delhi, Manchar,

9. Gouldner A.W., 1950, {ed. ) Studies in Leadership, Mew York, Harper and Brothers.

10. Dommen T.K., 1972, Charishma; Stability and Charge: An Analysis of Bhoodan Gramdan
Movement, Mew Debhd, Thomas Pross.

11. $hah Ghanshyam, 1990, Sociat mavements in India: A Review of the Literature, Delhi, Sage,

-l vl

Faglitics B




1. Shah Mandita, 1952, The
Mavemients In India,

13. Shiva Vandana, 1991, Ecoligy and the Politics Survival, New Delhi, Sage

lssues et Stake: Theary and Practice in the Lontemporarny Wormen's
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PAPER CODE : PGSD2EDE
G4PZ : EDUCATION AND SOCIETY IN INDIA

Unit 1. Socio-historical Context of Education in India:
A. Education in pre-colonial and colonial India
E. Education in post-colonial and maderm India
€. Significance of education in India

Unit Z. Equality of Educational Opportunity:

A. Educational diversities and disparities: region, tribe, caste, gender ang rural
urban community

B. Equity and equatity: positive discrimination and constitutional provisions
C. Debate of equity, excellencs and efficlency

Unit 3. Issues in education:
A. Privatization of education
B. Intervention of state in education
C. Education, scientific attitudes and modernization

Unit 4. State and Education in India:
A. Basic education and social development
B. Education; skill development, globalized market and social mobilivy
C. Crisis in higher education syﬁem, fovernance and finance

Suggested Readings:
1. Haralambos, Michael, Martin Holbom and Rabin Heald, 3000, Sociology: Themes znd

Z Adker, 5, 1994, Eendeﬂ.-d Education: fnﬂuhmnl Reflections an Women, , Buckinghum:

1. Banks, Otive, Snnulnmfnffdmnm @™ Ed.), Lonidon: Batstord, 1974,
4. Banks, James A, and Lynch, Jarmes {eds. ) 1986, Multicuttural Edueation fn Westery
S-:rclﬂhs Londan: Holt Saunders,

5. Blackedge, D, and Hunt, 8., 15&5, Saciclogical Interpretations of Education, Londen:

Crom Helm.

6. Brint, Steven, 1998, Schools and Societies, Thausand ks, Calif: Pine Farge Press. 4
Division of Sage.

T. ltam B. Bhoite, 2009, Higher Education in ndia; A Syitem on the Verge of Chans,
Saclclegical Bulletin, 'i"n:nLiE, Ho.2, May-August,

B. Channa, Kanmna, 1938, ‘.h:lailmtlm Fducation and Women: Explorations in Gender [dentity,
Rawy Dathi ':.'.Ir‘icnt Lowigeman.

9. Chanana, Karuna, 1979, «Towards & Study of Cducatian and Social Change. | Economic and
Political Weekly, 17, 14 [d) T5?'H

Hh BK Sweain, ﬂEPE Changing ocupationa! Stracturs in Vidarbha, inda, Himalaya p.gt.[r;hi'ng
House, Mumbai.




11, Chitnis, Suma and P.G. albach, 1993, Higher Education Reform I8 Indi fenen
Peripactivas, New Dielhi: Sage. ey iooaia
14, Craft, Maurice, (e.d), 1970, Family, Class and Education: A Reader, Londan:

13, Dreze, Jean and Amartya Sen, 1993, Indlan Economic Develapment and mi;l'mmn'
mﬁmrﬁim mﬂ d; Oxford University Prass.

1. Dandnt, M.K., 1962, Prablems of Educations Ahmetabad; Havieevan Prakashan

15, Gare, M.S. et.al. (ed.}, 1975, Papers on the Scciology of Educati i1, Mt
NCERT. ¥ o i india; Mew Delhi,
16 Haliey, A.H., High Lander, Phillips Grawn and Amy 5. Wells, 1957 £d

?I_I:run.lmr aed Eqécm'rew. ﬂ:i;l%i. Oxford University Press, oA, tie

L Je ; , 1008 .

3 jeehhoy, . reen Women's Education, Autonomy and Repeodictive Behaviaur, Oudard-
18. Metghan, Romald and lram Siraj- Blatchford, 1997, A Saciology of Educating, Londan:
Cassell, Third Editien. . e '

19. Robinsan, P., 1987, Parspectives in the Socialogy of Education: A kntrad: i

Routiedge and Kegan Paul. b ond

20, Sen, Amartys, 1992, Ineguality re-exarmined, Delhi: Owford University Press,

ﬂ .ihh“;udMI M, 11115311#:?&311!?& Higher Education, EPW. Pp. 2424,

. Ahmad Karuna, . »ocial Contont of Wesmen's Education 1971-29 : ;
Education, Ho.3, pp.1-35. 1 STeRtiery i My
21. Durkheim,Emile, 1956, Education and Sociology, Mew York, Free Press.

11;_ :;I‘Iere Faulz, 1972, Pedagagy of the Oppressed, Harmondsworth: Penguin Books

- Halsay, AK. et.al., 1961, Education, Economy, and Society: A resder in ;
Education, Hew Yark: Free Fress, SR o
ig. jﬂ;&mm, :, ﬂ:ﬂ. smﬁlng of Education in india, Inipur: Rawst Publication,

: erey, R. and Alaka M. Basu, 1996, Girls? Schoaling, Women's Autanem
Change in Soiuth Asia, New Dethi: Sage, Sl
2B, Kamat, A.R., 1985, Education and Social Change in lndia, Sombay: Samai
29, farabel, J. and A.H. Halsey (eds.) 1977, Fowers and ieoloay in Em:atiunylﬂ;w York:
OicfordUniersity Press, ' '
Ak Madk, JP., 1995, Quality, Quartity and liky fn Educ, ~
iy ity Equality ation; Maw Dethiz Allied
3. Tyler, William, 1577, The Seciology of Educational neguality, Londsn: Methion.




MANDETORY : FP

PAPER CODE : PGSOZMODY

FIELD PROJECT
Directions :

1. To Develop Understanding of Sociologlcal Concept, Methodology and Theary
with field interaction/Induction (Practical assignment)

2. Field Project must be 4 credits (120 hours: 2 days orientation befare field
induction, 16 days field engagement (6 hours per-day), Report writing,
Presentation, and subject viva-vece)

3. Selection of topic - Student should discuss with supervisor and finalize the
topic and field area/sstting.

4. Orlentation about fleld project - Department/institution should provide
orientation workshop for field work, its procedure, report writing,
documentations (written, audia-visual, ete ), field-diary, certification, ete.

3. Field work - Field work should be in any community. or with any
NGO/ GO/ CBO, or with-any Institution. '

6. Report writing -

A. Daily Report writing: Objectives, Work done, Observation and daily
reflection on field

B. Final Report writing: Field Project report (Intreduction of P,
Methodology, Process, Discussion, Outcomes and Concluding remark,
learning and critical reflection of socialogical thoughts)

7. Field Dairy: It ks must for assessment of the students. |t should menticn
reporting time, date and day, write field Hotes/ points/memeas during fleld
Interaction.

B. Attendance and Certffication (for 96 hours field engagement): Student
should submit the certificate from authority where he/she/they complete
his/her/their field-work, viz. Formal head (Sarpanch/Member of Municipal
Corparation etc.) of Community or authority of NGO/GO/CBO, or nstitution
regarding his/her/their attendance and field work in fisld setting.
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SEMESTER: III



MANDATORY PAPERS
PAPER CODE : PGSO3IMDT

MODERN SOCIOLOGICAL THEDRY
Unit 1 : Structuration

A, Anthony Giddens : Agency and Structure
B. Margaret Archer : Culture and Agency

Unit 2. Post-structuralism
A. Jacques Derrida - Signifier, significant & Deconstructionism
B. Michel Foucault - Knowledge and Power, Archaeology of Knowledge

Unit 3. Critical Theories
A. George Lukacs, Antonio Gramsel, Louis Althusser
B. Max Horkhermer, Theodor Adorno, Herbert Marcyse

Unit 4. Phenomenology & Ethnomethodalogy
A. Phenomenclogy | Alfred Schutz, Peter Berger
B. Ethnemethodology © Harold Garnfinkel, Clifford Geertz

Suggested Readings:

- Ritzer, George, Sacinlogical Theory, Mac-Graw-Hill, 2000,

Ritzer, George. Encyclopedia of Socksl Theory, Vol &1 sage Pub. HH5,

Giddens and Turner (eds. ], Sooial Theary Today, Cambridge: Pality Press, 1087

Abraham, M.F, Modern Sociclogicsl Theary, New Dalhi: OUP. 1957,

Heralambas and Halborn, Sociatogy: Themas and Perspective. Fifth Edition, Colting, 2000,

Calhoun, Craig, Rojek, Chris & Bryan Turner. The Sage Handbaok of snciology, Sage

Publications, 2005,

7. Ritzer, George and Barry Smart., Handbook of Social Theory, Sage Pul:uhﬁaﬁmﬁ, 2001,

B, Ruth A Wallace and Alisen Wolf. Contemparary Sacictagical Theary, 6™ Egition. Eastern
Ecanomiy Edition, Prentice-Hall of india, Mew Dethi, 2008,

%, David Ashley and David, Michael Orenstain, Sociological Theory, Sixth Edition, Pearson
Education, 2005,

1. Tim Detaney, Contemperary Social Theory, Pearson Education, 2008,

11, Jomathan, H, Tumer. The Structure of Sociological Theory, Rawat Bublications, faipur,
1987,

11 Arthony Elfiott. Contemporary soctal Theary, London: Routledpe and Kegan Paul, 2009,
Indlian Reprint, 2010 ;
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PAPER CODE : PGS0IIM02
FEMINIST SOCIOLOGICAL THINKERS

Unit 1 : Classical Liberal Feminism
A. Simone de Beauvoir : The Second 2ex - existentialist perspective
B. Betty Friedan : The Feminist mystigue and critigue on Freyd

Unit 2 : Radical Feminism
A. Kate Millett : Palitics and Revolution of Sexuality
B. Shulamith Firestone Reconstruction of Histarical Materfalism and Dialectics
of Sex

Unit 3 : Marxist and Socialist Feminism
A duliet Mitchell : Wamen's Estate, Psychoanalysis and Feminism
B. Sheila Rowbotham - Critique ef Marxism and Marxist Feminism

Unit 4 : Post Modern and Black Feminism
A. Judith Butler Deconstruction of Sex and Gender, Politics of Gender

B. Issues in Black feminism and nequality in oppression

Suggested Reading

Simon de Beawvalr, The Secand Sew, Penguin Books, (1981)

Simon de Beauvodr, The Ethics of Ambiguity, Philosophical Library, New York (1947

Shularnith Firestane, the Dislectics of Sex - The case for Feryimist Revalution, Frograre, Paladin
Betly Friedan, The Famine Mystique, Penguin, Harmandsworth, 1575

Betty Friedan, The Second Stage. Summit Books, Mew York, 1981

Kate Millett, Sesual Politics, Baflantine Baoks, Mew York, 1980

Juliet Mitchell, Women's Liberation, Mardsm and the Socialist Famity, in Bikku Parekh’s he
Concept of Socialism, Ambika Publicaticn, Delhil, 1976

Juliet Mitchell, Papchoanalysis and Feminism, Penguin Books, Harmondsworth, 1074

Juliet Mitchedl, Women the Longest Revolution, Panthean Boaks, Hew York, 1584

Sheila Rowbotham, Socislist Feminism, Plute Press, Londan, 1978

Stevi Jackson and Jackis lones. Contesnporary Feminist Theories, Rawat, laipur, 2011

Stanle James and Abena Busia, Theerizing Black Feminism, Routiedge, 1993

=dra Salih, Judith Butler; Routledge, Hew Yok, 2002

Gl Jegger, Judith Butler: Sewual Politics, Social Changs and Pawar af Performative, Rowtledge,
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PAPER CODE : PGSO3MD3
GLOBALIZATION AND SOCIETY

Unit 1. Understanding Globalization:
A. Concept: definition and distinctive characteristics of alabalization
B. Processes of globalization: Westernization,
Easternization, Americanization and Anti-
Americanization
Unit 2. Global Structure:
A, Neo-liberalism and Meo-Marxian alternatives, nation-state, imagined
Community
B. Civil Society, cultural hybridization, cultural Convergence
Unit 3. Agencies of Globalization
A. Economic agencies, viz, Multinational Corporations (MNCs), WTO;
Falitical agencies, viz, Government & Mon-Governmental
Organizations {NGOs)
B. Cultural Agencles: Mass Media & [CT
Unit 4. Challenges of Globalization:

A. Inequality, poverty, rural-urban &, majarity-minority divide
B. Religious fundamentalism, conflict over natural resourees

Suggested Readings:
1. Appacural, Arjim, 1997, Modemity at Large: Culture Umensiors of Globalization, Mew

Delhi, CxfordUniversity Press.

Applebaum B and Robbison W., 2008, Critical Glabal Studies Routiedge, New York,

- Cohen Robin and Shirin M, (ed), Global Social Movements. The Athlene Press, Londan,

Dubhashi PR, 2002, Pecples Movement againgt Globatizm Capitalisen: EBW Feh, 9,

Drezesn Jean and Amartya Sem, 1996, lndfan Economic  Development  and Social

Opportunity, Delhi, OUP,

Giddens Anthony, 2000, Runawat Worid: How dlobalization & reshaping  our

lives, Routledge, Mew York.

#. Escobar, Arturs, 1995, Encountering Devetnpment: The Making and Unmaking of the
Third World, Princetan, Princeten University Press.

8. Hoogvell, Ankie, 1997, Globalization and the Post-Catonial World - The Mesw Political
Ecoromy of Devetopmient, London, Macmilian.

?. Hoagvelt, Ankie, 1998, The Socinlogy of Devvalopment, London, Macrillan.

0. Jha Avinash, 2000, Background to Globalization, Centre for education ‘and
Docismentation, Mumbai.

11, Kofman and Young, 2001, Globalization. Theory and Practice, Cantinuwm, Lomdan.

1kt

-




12, Kiely, Ray and Phil Marfleet (ods.) 1598, Globalization and the Third Warld

Londan, Routledge.
13, LechnerF. and Bodi J. (e, 2000, The globalization, Blackwell Oxford,

T4, Preston, P.W., 1996, Development Theory - An Intraduction, Duford, Blackwel],

V3. Schuurman Frans J. (ed), 2002, Globalization and Development Studies, Sape Publications

Mewr Dielhi,
16. Waters, Malcolm, 1996, Globalization, London, Routledge.



PAPER CODE : PGS03M04
SOCIAL PROBLEMS IN CONTEMPORARY INDIA

Unit 1. Problem of inequality:

A. Casteism and atrocities: Unequal distribution of power, oppression and
discrimination, caste struggle and atrocities: Inclusive policy: Palitical
Reservations and Reservation in education and Government Services, 5¢ &
CBC Commission, Atrocity Act

B, Gender inequality: Patriarchal and patrilineal structure and denlal of
powers B authorities, sex roles, discrimination; socioeconomic-political
consequences of sexism, constitutional provisions and gender sensitization

Unit 2. Population, Space and Social problems:

A. Population and Urban Problems: urban transformation due to migration,
gverpopulation, urban explosion; urban problems: health, habitat,
natural FESOUrCES, socig-economic and  political problem;  rapid
madernization and use of technology

B. Envirenment, social problems and solutions to sacal prablems

Suggestod Readings:
1. Jagan, Sankar, (ed. ), Social Problems and Welfare in fndia, Ashish, Hew Dethi, 1992,
1. Wandan, G.R. Indian Secial Frablems, Vol. [ and [, Alljed, Bombay, 1973,
3. Ahuja, Ram. Social Problems in India, Rawat, Jaspur, 2002,
4. Jain, Prabha Shasi and Singh Mamta, Vialence against Women, Radha, Mew Delni, 2001,
3. Mighra, Girish and Pandey Brajkumar, ‘White-Collar Crimes, Gyan, Mew Delhi, 1998,

sherad, Siddique. Criminology (5" ed.), Eastern Bosk Company, Mew Deft, 2005,

Paranjape, N.P. Criminsiogy (125" ed.), Central, Allashabad, 2005,

Attar, Chand, Poverty and Underdevetopment: New Challenges, Gyan, Mew Delki,
HMorton, Paul B and Lestie, Gersld R, The Sociclogy of Social Probiems {Fifth &d, },
Prentice-Hall, Hew Jersey, 1974,

10. Weinberg, M.5., Rubington Earl Sue Kiefer Hammersmith, The Solution af Zactal

Prisblems+Five Perspectives, (2™ Edtion], GUB, Mew York, 1981,

C




ELECTIVE COURSES

Important Note : Continue your elective's group in second seminar. For example, If
¥ou opt G1P1 in first semester, then opt G1P2 in second and G1P3 in third. it is
equally applicable to all four groups.

PAPER CODE : PGSO3E0S

G1P3 : SOCIOLOGY OF SOCIAL STRATIFICATION

Unit 1. Understanding Social Stratification:
A. Definition, characteristics and types of social stratification
B. Soclal Differentiation and Social Stratification
C. Social inequality vs. biolosical/natural inequality

Unit 1. Theoretical Perspectives on Social Stratification:
A. Functional perspectives: Talcott Parsons, Kingsley Davis & Wilbert £,
Moore
B. Canflict perspectives: Karl Marx, Plerre Bourdieg

Unit 3. Class Identity and Culture:
A. Class and Types of Capitals, Attitudes te class and identity,
B. Class ambivalence, Cidture and Class Conflict

Unit 4. Social Mobility and Social Stratification:
A. Ascription and Achievement, types of maobility: Absalute, relative,
Intersenerational, intra-generational, Upward, downward
B. Caste, Gender and mobility; the death of class

Suggested Readings:

Haralambos, Michael, MartinHolborm and  Bobin Heald. Secialogy: Themes
andPerspectives, Collins, 20000

Gordon, L On Bifference”, Gender, 1991,

Gupta, D. Hierarchy and Diffirence”, In Dipankar Gupta fed.): Social Stratificatian {421}, Delhiz
OUP, 1951

Dahrendorf, F. Essays in the Theory of Society, London: Routledge and Kegan Paut, 1968, (Chapter
n

EE'EE'“IE, & nbroduction®, i Andre Beteille (=d. ke EIF.IB:!l[jI and Jl'l-l:qualil:p: Thm and Practice
{1:27), OU#, Delhl, 1983,

Beteille, &, Inequality amons Men, Oxford: BasitBlackwell, 1977,
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Mencher, J. ,The Caste System Upside Down’, in Dipankar Gupta {ed.): Social
Siratification {33-109), Delhi:OlUe 1991,

Yasanth and Kannablran K, .Caste and Gender: Understanding Dynamics of Power ang Wiolence®,
in Arupama Raa (ed.) Gender and Caste (249-60, Dethi: Kali for Wasmen.

Weber, M. 1978, Ecanomy and Society, Berkeley: University of Califarnfa Press, (Wol. 1, Pase=1,
Chapter 4z, Val, &, Part-2, Chapeer 9, Section 6.

Wesolowsid, W. 1979, Classes, Strata and Power, Landon: Routledae and Kegan Pawl, iChapters
1and 3}

Wright, Olin E. 1985. Classes, London: Versa (Chapter 3)

Mare, K, 1975, The Powerty of Philosephy, Moscow: Prograss Publishers (Chapter 2, Section 51,
Mitband, R 1583. Clais, Power and State Power, London: Verso [Chapter 1),

Beteitle, A. 1983, The kea of Natural bequality and other Essays, Delhi: OUP, pg, 7-12

sen, A 1990 Gander amd Cooperative Confifcts™, In bene Tinker [#d.): Persistent
Inecualitios (123-49), Mew York: QLR

Palriwals, R. 2000.  Family: Power Relations and Power structures’, in €. Kramarae and 0
Spender Seds.): nternational Encyclopedis  of Women: GEobal Wormen's ssues and Enowledge,
wild 20 659744, London: Rowtledge.

Mazumdar, V and Sharma, . 1980, ,Sexual Division of Labour and the Subordination of Women: &
Reappraisal fram India®, in frene Tinker (ed.): Porsistent inequalities (185-57), New Yorke OUE,
Chakrzvarti, U. 1995,  Gender, Caste, and Labour®, EFW, 30 (36): 2248-54,

Kapadia, K. 1996, Sive and Her Sisters: Gender, Caste, and Class in Rural Socuth India, Delhi: DUP.
[Part 3,

Chowdhry, P. 1997. Enforcing Cultural Codes: Gender and Vialence in Hortharn

ki EPW, 3219): 10115925
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PAPER CODE : PGSOIEDS
G2P3 : SOCIOLOGY OF SOCIAL EXCLUSION

Unit 1. Understanding the Concept of Social Exclusion:
A, Meaning, definition and nature of social exclusion
B. Western Theories: Marxist - Capitalism and soeial excluston, Amartya
sen: Deprivation and social exclusion

Unit 2. Social Categories and Social Exclusion:
A, Caste and social exclusion
B. Gender, patriarchy and social exclusion
C. Ethnicity and social exclusion, with reference to tribes

Unit 3. Socio-Revelutionary Movements and Social Exclusion in India:
A. Mahatma Jyotibha Phule and Savitribai Phule
B. Chhatrapati Shahu Maharaj and Dr. B.R. Ambedkar
C. Periyar Ramasamy,

Unit 4. Social Exclusion and Inclusive Policies in India-
A. Education, natural/ecological resources and weaker sections
B. Privatization and politics of inclusive policies
C. Positive discriminations and social exclusion
D. Empowerment and social exclusion

Suggested Readings:

Ramn, Afuja. Soclety in India, Rawat Pubitications, 2004,

R, Shankar, Sociology of Indian Society, S. Chand and Company, New Delhi, 2004,

Ghurye, G.5. Caste and Rece in India, Popular Prakashan, Bombey, 1969,

Guha, Ranjit, jed. ), Sabaltern Studies: Writings on South Astan History and Saciety, Oxford, Dethin
1483,

Michzel, Rarslambos, Sockology: Themes and Perspeetives, 13" editian, 0US, Deihi. 1004

Fortses, &, Women in Medern [ndfa, Mew Delhiz Cambridgelniversity Press, 1998,

Cakley, Ann. Sex, Gender and Society, New York: Harper and Sow, 1977,

Malcolm, (lobalization, London: Routledge, 1996,

Botedlle, Andre, The Backward Classes in Contemporary india, Dethi, OUP, 1997 i

*.;{{?!-L‘a' ht\'ﬁt@%ﬁ; :




Zelliot, Eleanor. From Untouchable to Dalit: Essays on the Ambediar Movernent, Hew Delhi
Manchar, 1955, |

Amibedear, B.R. The Untouchables: Wha were they and wity they become untouchahies
18-

Rajendca K. Sharma Alanzic Publishers and Distributors, Mew Delhi

» M Dathi,



PAPER CODE : PGSO3EDT7
G3P3 : MEDIA AND SOCIETY

Unit 1 Understanding Media in Society:
A. Mass Media: the concept, definition and forms of mass media
B. Theories of Mass Media: Pluralist, Marxist, Neo-Marxist

Unit 2 : Role and Influences of Media

A. Hypodermic, normative, interpretative and structured interpretative madel
B. Hyper reality, Interpretative community, violence and media

Unit 3 : Images and Social Graup in Madia:
4. Representation of gender, caste, class & religion
B. Children, Gender, Sexuality and Media Effect

Unit 4 : Media in Globatized Warld:
A, Media, Market and Popular Culture
B {Iap-i"taliit and state ideology in Media

Suggesbed Readings:

1. Asa Briggs and Peter Burke, A Social Histery of the Media, Pelity Press, Cambridge, 2005,
2. Benjamin, W. The Work of Art fn the age of Mechanical Reproduction, Hiwminations, Mew York,
Schocken Books, 1569,

3. Willsams, . Communications, Pengisn; Harmondsworth, 1963,

4. Hatl, 5. Cultural studies: two paradigms”, Medta, Culture and Saciety, 1980,

5. Herman, Edward 3. and Chamsky, Moam. Manufactusing Copsent: The Political Economy  of
Mass Media, Fantheon Books, 1988,

6. John Comer. Dick Pels (ods.), Media and the Restyling  of  Politica: Lonsumerism,
Celebeity, and Cymicism, Londan: Sage, 1000,

7. Desai, A.R. The Role of the Press in the Development of kndsn Mationatism, in Social
Background of Indian Nationalism, Bombay: Popular Prakashan, 1948,

8, Kohti, ¥. The Indian Media Business, London: Sage, 7003,

9. Jeffrey, Robbin, Ihdia™ Mewspaper Rewolution. Capitalism, Politics and the Indian
languape, Hew York: Martins Preas, B0,

10. Kumar, K.J. Mass Lommunication in lndia, Jaico Publishing House, 2010

11, Gans, H.J. Dediding Whats Hews, Morthwestemn University Press, 2004,

12, Appadural, Arjun. Modemity at Large: The Culiural Dimensions of Globalization, OUR, 1996,
13, 5ahat, Ella and Robert Stam. Unthinking Eurncentrisem: Multiculturalisn and Ehe Media,
Routledge, 1994,

14, Uberad, Patricia. Freedam and destiny: gender, family, and populas cubturs in india, QUP,
2006

15. Hall, Stuart. “The Whites of their eyes: racit ideologies In the media,” In Gait Hyres and de=an
M. Hume peds Gender, race, and clast in madia: a text reader, Sage, 2003,
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16, Said, Edward. Covering lslam: How the Media s Experts Determing Mg i
of the World, Hew York; Pantheon, 1981, b e
1. :C. Berry and F, Martin. (eds.), Mobils Cuitures:  Mew  Mediz 1 fa, Duka
Liniversity press, 2003, R,
18. Khan, R. and D. Keller, “New Media and Intemat detivisrn: Fram the “Bat

! : tie of
Blogging." New Media and Society, 2004, bl




PAPER CODE : PGSO3EDS
G4P3 : ENVIRONMENT AND SOCIETY

Unit 1: Envirenment and human ecology
A, Diverse forms of Secial and Cultural Ecology
B. Technalogical change, Agriculture andg Blodiversity,
C. Environmental pollution, Public Health and Disability.
Unit 2: Ecology and Human response
A. Ecological degradation and migration
B. Development, displacement and rehabilitation.
C. Disaster and community response
Unit 3: Environment and Indigenous people.
A. Indigenous knowledge system and ethno-medicine
B. Forest policies, Adivasis and exclustan
C. Climate change, epidemics and internatianal policies.
Unit 4. Unequal distribution of resources,
A. Gender and environment.
B. Water and social exclusion,
€. Environmental movements,

Suggested Reading

Macionls & Ken Plummer, Seciofugy: Global Introduetion, 5% Ed, Pearson

Haralambos M., Sociolegy: Themes and Perspective, &% g, Harper Colling Publishers Limited,
2013,

Gledens A, & Sutton P, W, Sociology, 7% ed., Wiley, 2013

Ahisja Ram, Soclol Arablems in fndie, 5% od., Rawat Pabli=ation.,

Weena Das, ed., Seciology and Social Anthropology, Vol 1 & 2, Dhefiord, India, 2003,

Sen Amartya and Dreze Jean, Indian Development: Selected Régional Perspectives, O=ford, 2010,

Banerjee Debdas, Globalisation, Industrial Restructuring and Labouws Standards; Where jndéa feet
the Glabal, 2005, Sags India.

Sikdar Soumyen, Contemparery [ssues in Globalisabion: dn Introduction 5o Theory and’ podicy in
Irctia, Oncford ndia, 2003,

skleir Leslie, Globalisation; Capitalism and its Alternatives, 77 o, » Oford, 2007,

Bhagwati Jagdish, In Defence of Globatisation, Oxfoed India, 2004,

Bhalla Surjit 5., Imagne There’s Mo Country Poverty, Inequality and Growth in the Era of
Glabalisation, Penguin India, 2003,




Bhattacharya Malin, Globalisation: perspectives in Womens Seudbes, Tultke Books, 2004,

D'Souza Rohan, ed., Environment, Technology and Development: Critical Subvsrsee Essays, Orient
Black Swin, 2011, '

Mawton Tim, Hature and Socialogy, Orient Black Swan, 2012,

Hannigan Jehn, Environmental Sociology, 2™ ed., Manghar Publishers & Distributors. 2008,

-




MANDATORY RP

Important Mote: Mandatory RP Course (f.e. Research Project} s continuous
process which start at third semester and end in fourth semester with same topic.
The research methodelogy adopted fn this process is same which opt i first
semester of this course. The first part (which describe in course syllabus) should
be completed and evaluated in third semester only and end part of this praject
should be submitted and evaluated in fourth semester only.

PAPER CODE : PGSO3M09
RESEARCH PROJECT

Student should submit a report of 50 - 60 Pages to University which content the
following topies.

1. Introduction

A, ‘Sociological Theory related to Topic (should caver concept J varigbles
which are focused in topic, theory / theories related to concept/s f.e.
Yariables)

B. Intreduction of respondents / population / stake-holders (which are the
subjects of research)

€. Geographic area (which are involve in field SUrvey)

. References ; APA referencing showld be fallow writing

L. Review of Literature {should follow the standard procedire)
A. Categorization of Review of Literature (accarding to topic and subjects
I.e. stake-holders) (nearby 20)
Reglonal level context / National leve! context / International
level/context
Significance of the study
Research Gap
Statement of Problem
Relevance of Study

'ﬁj g oL
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F. References; APA referencing should be follow at the time of writing

3. Research Methodology (the subtopics of methodology should be framed
according to quantitative / gualitative methods which used for study)
A. Universe and field of study
B. Ressarch Design
€. Research questians (for qualitative study)
D. Objectives {maximum four)
E. Hypathesis (for quantitative skudy)
F. Sample design of research, techniques of data collection (fietd work)
G. References ; APA referencing should be fallow writing

4. Bibliography

Suggested Readings:

The students shall have to refer tg the selected reading materials suggested for the
papers on Quantitative and Qualitative Methads in Social Research as they opt in
Semester- |




SEMESTER: IV



MANDATORY PEPERS
PAPER CODE : PGSO4MO1
POSTMODERN SOCIAL THEORIES

Unit 1 : Early Theorizing of Past-modernity

A. Jean Francois Lyotard : Language game, knowledge in Computerised society
B. Zygmunt Bauman : Society of Consumers, Morality & Vialence

Unit Z ; Structure in Complex Society - |
A, Pierre Bourdieu : Capitals - Construction af Hahitus and Field
B. Jirgen Habermas @ Colonialization of Life World

Unit 3: Structure in complex Society - I
A. Ulrich Beck : Risk Society, Democratization of Science
B. Anthony Giddens : Globalization and de-traditionalization

Unit 4 : Post Modern theories
A. Jean Baudrillard ; Symbolic Exchange, Hyper-reality

B. Fredric Jameson ; Cultural Logic of Late Capitalism, Commaodity Culture
and Consumer Society

Suggested Reading

V. Bradten, Jane. 1991, Hobermas's Critical Theary af saciely, Albaay: State University of Mew
York Press,

£, Alewarder, leffrey ©, 1987, Twenty Loctupss: Sociolegical Theory since Wortd 'Wae I, Hew
Tark, Calumblalindversity Press,

3. Craib, fan, 1992, Madem Social Theony: From Parsans to Hebermas (2™ editian), Londan
Harvester Pross, ;

« Collins Randall, 1997 (Indian edition), Socialogical Theary, dafpur and Mew Delhi, Rawat
Pubtications.

. Giddens Antheny, 1983, Central Problems in Soctal Theory: Action, Structuns and Contradiction
in Social Analysis, London, Macmillan.
- Kuper Adam and Jessica Kuper jed.}, The Social Science Encyclopedia, Loadon and Hew York,

Routledae, "
- Ritzer George, 1992, Seciological Theary, New York, MoGraw-Hill

< dobn Rex, Key Probilems of Socestogical Theory, Routiedse, London,
- Tumer, Jonathan H., 1995, The Structure of Saciclogical Theary, Jalgur and New Dethi. Rawss

Publications.

1. Zeftlin, Irving M., 1998, Rethinking Sociclogyr A Criti we of Canfemparany Th
New Delli, Rawat Publicatians, g X T vep and

12, Skidmore William, Theoretical Thinking in Sochaltay, Cambrirgeliniversity Press,

13. Marendra Kumar Sindhi, 1998, Sernajsashtriva Sidhanta: Vivechan abam Bakhya, Rawat
Patslications (in Hirdi].

4. 3.1 Dashi, and M.5. Trivedi, 1996, Uttar Samajsashtriya Sidhante, Rawat Publications,
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PAPER CODE : Paso4mns
RECENT TRENDS IN SOCIAL THEORJES

Unit 1 ; Cultural Theories

B. Edward sald - Culture and Imperialism Faul Virlio and Hypermodernism

Unit 2 : Theories of Globalization

A, George Ritzer: Hyperrationality, McDonaldization and Americanization
B. Ernesto Laclaw and Chantal Moutfe - Hegemany and Radical Democracy

Unit 2 : Information and Network Theories
A, Manwel Castells: Theory of Network Society,
B. Donna Haraway: Theory of Cyborg, Tentacular Thinking: Ammr
Capitalocene, Chthulucene.

Unit 4 : Thearies of Future / Digital Society
A Paul Levinson : Society in Cyber Space
B. Ori Schwarz: The digital objectification of social life

suggested Reading

August, W 021 Metwork concepts in spcial theory: Foucailt and cybernetics, Evransan St
af Secial Theory, Z5(2), 271.29,

Boll, W. {1996). The Socialogy of the Future and the Future of Saclology, Socinlogical Perspectives,
3901}, 39-57. hteps: ¢ doi.arg/ 1023077 1389347

Calhoun, C., Gertels, J., Moady, ). Pfaf, 5., & Virk, 1. {Cds ), (2012}, Contemparany socialsgical
Freary. - John Wiley & Sons.

Debarah Eade (Ed. ). 2007, Development and Culture: Selected Essays from Developrment in
Practice, Crford: Oxfam GE in assaciation with World Fajthe Develonimeng Dialogus

Fucks, €. (2007). Internet and saciety: Social theary in the information age Ve, . Rautiedge.
Gary Alan Fine, Tiny Publics: A Thesary of Groug Action and Culture (Mew ¥ork: Russell Sage, 217y,
dayapatan, M. (2014). Sociolopical Theores, Mew Delhi: Atlantic Pubiishers & Distributers PyLTD:
Lawrence Harrison and Samuel Huntington (Eds.). 2001. Cultwre Matters: How Values Shepe Human
Progress: New York: Basic Boaks,

Wannheim, K. (1952). The Probilem of Genrations. in p. Kecskemeti (Ed. ), Essays on the Socinlogy
of Knowledee (pp. 275-320). Londen: Routledge and Kegan Paul,

Ori Schwars 2021, Sociolegical Theory for Digital Sotiety: The Codes that Eind s Togeiter,

Publisher; Polity (S8M; 9781 FO9s4 1D
Al
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singer, L. A, & Salovey, P (1968). Mood and memary: Evaluating the Netwsrk Theary of

Affect. Clincol Psyoholoy Review, 8{1), 211-251. htr.m;nd.;i-urgﬁn.'mm.eum-rssam}mmm
Tiauddin Sardar, 2004. ntreducing Cultural Studies, Camboridge: icon Baoks Lid.

Paul Levinsan, Digital Macluban, Routledge, Mew Yaork, 1999
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PAPER CODE : PGSO4MO3
ECONOMY AND SOCIETY

Unit 1. Concepts and Debates
A: Concepts: Exchange, Gift, capital, Labour, Market, Consumption
B. Digital economy, E-commerce
C. Mode of production debates - Socialist, Capitalist and neo-liberal
Unit 2. Property relations and Social setting,
A. Property and property relations in family and socisty
B. Property and exclusion (Socio-Political) aned
L. Business and family - in Traditional and Heo-liberal sociery,
Unit 3. State and emerging trends in the age of neo-liberalisation
A, State and Market: Welfare-ism and Neoliberalism
B. Madels of economic develapment
C. Global business and Corporates
D. Tourtsm - Immerging trends and Indian condition,
Unit 4. Labour in the era of neo-liberalism.
A. Factory and industry system - in liberal and neo-tiberal ara,
8. Changing nature of labour relations in global market of labaur.
C. Gender and labour relations - prospects and exploitation

Bibliography

Marcionis & Ken Plummer, Soclaiogy: Glehal niroduction, 5% Ed. Pearsan

Haralambes M., Socfology: Themes and Perspective, 8™ Ed., Harpar Colfins Plblishers Limited,
2013,

Glddens A. & Sutton P. W., Socilogy, 7™ od., Wiley, 2013,

Ahijz Ram, Social Probliems in Indla, 57 ed., Rewat Pubdication,

Veens Das, ed., Sociology and soclal Anthropology, Vel, 1 & 2, Orcford, India, 2003,

&N Amartya and Dreze Jean, India Development: Selectad Regional Perspectives, Oxfard, 2010,
Balkrishnan Pulapre, ed., Econormic Reforms and growth in india, Orient Black awan, 20137,

Tonkiss Fran, Contemporary Econamic seciology: Globalisation, Production & Inequality, Manohsr
Publishers & Dstributors, 2006,

Banerjee Debdas, Globalisation, Indistrial Restructuring and Laboye Standarch: Where india Meet
the Globai, 2005, Sage India.



Skdar Soumyen, Conternoarery lssies i Globalisation: An Intreduction 2 Theary and poticy:
India, Docford fndia, 2003

Slair Lestie, Globalisation: Capitaiism and je Alternatives, 17 ad,, Dxford, 2007
Bhagwati fagdish, |n Defence af Globaifsation, Oxford brdiz, 30604

Bhalta Surjit 5., Imagine There's No. Country: Poverty, Inequatity and Grawth i the Era of
Glebalization, Penguin India, 2003,

Bhattacharya Malind, Globaliz o Perspectives in Women's Studies, Tulika Books, 2004




ELECTIVE COURSES
Important Note : Continus yeur elective’s group in second seminar. For example, if
¥ou opt GIPT in first semester, then opt G1P2 in second and GTP3 in third, As wiell,
avail G1P4 in fourth semester, |t is equally applicable to all four groups
PAPER CODE : PGSO4ED4

G1P4 : SOCIOLOGY OF MARGINALIZED COMMUNITIES

Unit 1. Understanding Marginalized Communities and the Bases of
Marginalization
A. The meaning and definition of marginalized communities
B. Bases of marginalization: SOCio-economic andg political, dis.r:rimmﬂtmn,
deprivation, explaitation, segregation and poverty
Unit 2. Theories of Marginalizati
A. Caste theory of marginalization
B. Racial theory of marginalization
L. Religious and cultural theory of marginalization
0. Ecomomic {Marzist) theory of margiralizstion
Unit 3. Marginalized Communities in India:
A. 5Cs, 5Ts, OBCs, women and minoritieg
8. Socio-economic status, mobility and problems among the marginalized
communities
Unit 4. Means of Eradicating the Situation of Marginality:
A, Education, employment and political Participation
B. Access to health and civic amenities
L. Secio-cultural assimilation and absorption

Suggested Readings;

V.. Ahwla, Ram._ Indian Secial Systemn, Rawat Publications, Jaipur, T3/ 2002,

L Beteille, Andre. Backward Classes and the Mew Social Order, OUP, Dadhi, 1987,
3. Bereille, Andre. The Backward Classes i Contemparary India, OLp, Delhi,

1992.Charsley, $.R. and G.K. Karanth (Eds.), Challenging Untouchability, Sage
Publications, Delhd, 1998,



- Gore, M5, The Sacial Contest of an Ideclogy: The Secial and Palitical Thoughts of Babasaheh
Ambedkar, Sage, Mew Delhi, 1993,

6. Gupts, Dipankar. Social Hratification, QUP, New Delhi, 15994,

1. Jegdand, P.G. New Econemic Pelicy and Dalits {Jaipur: Rawati2o0o,

B. Jopdend, P.G. Dalit Movement in Maharachira, Kanak Publlcations, New Delhi, 199,

1. Omvedt, Gail. Dalits and the Dempcratic Revolution, Sage, Hew Dedmi, 199q,

12, Commen, TK. Protest and Change: Studies in Sacial Mevements, Sage. Daihi joo0,

13, Shah, Ghansham. Secial Movements in lndia: A Review of Literatira, Sage, Delni, 1890,
4. Sirgh, K5, The Scheduled Cases, Anthrapological Survey of india, Dethi. 1998,

13. Sigh, K.5. The Scheduled Tribes, OUP, Delni, 1995,

6. Thorat, Sukhadec. New Eoonemnic Paticy and its Impact an Empleyrmént and Poverty of the
Scheduled Castes, 1997, (Punelniversity),

17, Zelliat, Eleanor. From Untouchablé to pali: Essays on the ambarkar Maovement,
Manchar, New Dethi, 1955,

18. Verugopal, €N, ldealogy and Society in India: saciological Fssays, Criterion
Publications, Mew Delki, 1988,




PAPER CODE ; peso4egs
G2P4 : SCIENCE, TECHNOLOGY AND SOCIETY

Unit 1 History of Technalogical Development
A. Meaning of Science and Technology., Science and chhnniugy - from Past tg

B. Changing notions of Time and Space - physical ta virtual Flows/ currents in
5&T, Boundaries of S&T

Unit Il : Scienca, Technology and Society
A, Virtual Community - meaning, relations with digitaltzation af life-world,
Media - print, electronics, visual and sochal
B. Technology and Changing Family relations, changing faod habits ang
changing health system

Unit lIl : Science, Technology and State
A. E-Governance and Surveillance of Society - Aadhar, pan Card, ete. linking.
Emerging Political Processes - media socialization, opinign generation,
controlling media, fake news, IT Cells, ete.
B. State Policy - E-Centrie governance, digital and non-digital popLilation,
digitally excluded ang included popuiation

Unit IV : Science, Technolegy and Cyber Crime
A. Crime against Person - hacking of sites, mails, apps, etc. Selling personal
data. Financial crime. Intrusion in digital gazettes, morphing, trifme against
WoHTIEn
8. Crime against Saciety: viral rumors or fake news, dats theft, Pornography,
etc.

1. Wha cantrols the intemet: llieions of Borderiess Warld, Jack Goldsmith and Tim W, OUP, 7008,
L. Sociology in the age of the Intemet, Allison Cavaragh, MeGrawhil] & Opany Unifversity Press, Hew

zn






PAPER CODE ; PGS04EDS
G3P4 : CULTURE AND SYMBOLIC TRANSFORMATION

Unit | : Cultural Studies
A, Meaning and elemants of Culture - Cognitive Elements, Beliefs & Practices,
Signs & Symbols, Morms and Values
B. Material and Non-material Culture - Cultural lag; Civitization and Culture,
Technology and Changing Material Culture

Unit 1l : Culture and Religion
A. Religious Econamy - Economy of Redigious Culture, Pilgrimage ang Religious
Tourlsm, Commodification of Rituals
B. Culture of Religion : Religious Organizations, New Religious Mavements,
Fiety and Spirituality, Moral Ecanamy

Unit Il : Politics of Culture
A. Cultural Politics : Communalism and secularism, Pofities of Culture, Cyltyre
in Politics
B. Cultural ldentity and Mobilization. Culture in Ethics and Morality, Culture af
Gender and Body

Unit IV : Cultural Trends
A. Formal and informal Education as a conductar and Producer of ciltyres. Arts
and Aesthetics
B. Sports and Culture, Culture ang Environment
suggested Readings
1. Jim McGuigan, 2014 Rethinking Cultural Policies, Open University Presy. Barkshira,
2. M.G. Durhiem and Douglas M. Kellner 2006 Media and Culbural Hufies, Blackwel Pup.

Matiden,
3. Jaines Curran and David Morley, 2006 Media and Cultural Theory, Routledge, Lendan,

3. John Haiman, 1998 Talk iz Cheap: Sarcasm, Alieration &nd Evalutipn of Language oilpp

4. Melizsa Grega, 2006 Cultural Stisdies! Affecihe Voices, Falgrave, Hampshire, VJ\/
> Anie(a WcRabibie 2005 The Uses.of Cultural Studies, . Sage, Loron | /
. Francis Muthern 200 EI.i."I.uI‘E-"HE‘Iacqj,tllE, Hﬂlﬁm Hew Yok,

T Chris_Jonks 1969 Culture, Reutiedge, London,




PAPER CODE : pesogegy
G4P4 : STATE, POLITICS AND DEVELOPMENT

Unit I: Development of Pality
A. From Tribe to Hation-State - Concepts of Anclent Republics, City-State,

State, Nation-State. From chleftalnshr'p te Grass-rant Demucra-:y, Nature of
Distribution of Political Powers and Authoritios

B. Development of Governange: Burea Cracy, Governance and Deve{meaat of

Unit Il Politlcs ang Is5ues of Society
A. Development of Political Cultyre - the Role of Media, Sacigl Media, Political

Parties and Political Processes, Rale of International Development
Organization in Local Palitics,

B. Public Palicy and State: Health, Education, Livelihood an Gender-hasad
Development,
Unit Il State and Interest Politics

A, Interest Polities: thterest, Idealogy and Political Fractions, Interest and
Pressure Groug Politics,

Religion and Region,
B. Democracy and Clwil Society - Concept, Meaning ang Jrnpurram:e of Civil
Society, The fssue of Citkzenship and Ciyvil Society, Role of NGOs ang



4. The Madern State, Christapher Flerson, Rautledge, London, 1906

3- State and Seciety, J. Gladhill, Barhara Bender and Others, Foutiedge, London, 1954

5. The Blackwell Companion of socjat Movernents, 0.4, Snow ang thers, Blackwell, Coeford, 204
7 Dispersing Pawer: Social ovements ag Ati-Sate Farces, Raul Zibech, Ak Press, Cakland. 2010
8. Social Movements: identity, Cultire and the Stite, 0.5, Meyer Wancy Whittier and others: oup,
2002




MANDATORY Rp

The research methodalogy adopted in this PrOcess s same which apt in first
semester of this course. The first part jwhich describe in coprse syllabus) shoulg
be completed and evaluated in third semester anly and end part of this project
shiould be submitted and evaluated in fourth semester only,

PAPER CODE : PG504mMog
RESEARCH PROJECT

1. Socio-econamic Background of Respondents
(it should content the 2§e, income, caste, class, refigion, atc, as per
requirement of research topic)

3. Final Chapter { Conclusion / summery and Suggestions)
4, appendix
A. Tables
B. Graphs
C. Interview schedule / questionnaire / interview Guide
] D. Bibliography
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Suggested Readings:

The students shall have ta refer to the selected read

_ ing materials sugdgestad
papers.on Quantitative and Qualitative Methods in 5 i

ocial Research In Semester. [
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STRUCTURE AND CREDIT DISTRIBUTION OF POST GRADUATE DEGREE PROGRAM

M.A Economics (All Affiliated College)
From the Academic Session 2023-24

Pl Diploma after 3 Years Degroe
Vear | Level | Semester Major RM OJT/FP RP | Cumulative
& Xears) “Mandatory Credit Elcctives Credit
. {Choose Any One)
| Semester | I. Micro-Economic Theory — | 4 L. Apricultural Economics
g . Macro-Economic Theory —1 4 2. Industrial Economics Research
1. Statistics for Economics 4 3. Mathematics for Methodelagy - g 22
4. Maharashtra Econamy 3 Ragnou,
.0 Credit | i4 4 4 - - 21
semester | 1, Micro-Economic Theory — 11 4 1. Applied Econometrics
g 2, Macro-Economic Theorv- 11 4 2. Labour Economics O Jls
3, Economics of Micro-Finance 4 3. Political Economy Training Appre | - 22
e . nticeship or
4, Er_mnﬂfnll.._s of Industrial ) Ficld Projects
Organization
Credit 14 - 4 - bl
Cumulative Credit for PG I8 8 4 4 - 44
Diplowta | |

G




Year | Level | Semcster Major EM OJT/FP RP Cumu lative
Credit
RN Mandntory Credit Electives B
(Choose Any One)
Semester | 1. Beonomics of Development 4 l. Indian. Public Finance
-1l & vrath - 1 2. Indian Economy —
¥ Intcm:ﬂ.ti‘ﬂ.nal I'tade — Theory 4 lssues & Policies ) | PR 2
& Poliey 3. Economics of Project
3. Bcovomiics of Money & 4 Environment
Banking
4. Economics of Sustainable
2
Crevelopment
B = Credit 14 . : . 4 L2
Semester | 1. Economics of Development 4 1. Entreprencurship
-1V & Growth - 11 Development
2. International Trade & 4 Z. Energy and
Investment Inﬁ‘aﬁtru:.’:-ium
3. Urban 4 Rural Economy D Beonpoaiss - Research 22
3. Welfare Economics Project
Credit 12 4 - - [ 23
Cumuolative Credit for PG 26 - - 10 44
Driplomua
Comulative Credit for 2 Year 54 16 4 4 L1} 58
PG Degree
2 Years — 4 Semester (88 Credits) after Three Year UG Degree or 1 Year : Two Semester PG Degree (44 Credits) after Four Year UG Degree
8.0 Course Work 4 Training in q - - Ph.D
{:m_"!.'l:_ w';‘l]i- .|1. Tfﬂ.ﬂ-hllﬂg,lrﬁdll'ﬂ-ﬂliﬂm WI:!E"Z
Course Work 4 Pedagopy
Credit 12 4 16

Cumeelative Credits o Cum Cr

5

Abbreviations: OJT — On Job Training: Intemship/Apprenticeship; FP ~ Field Projects; RM — Research Methodology; RP - Research Project;




RTM Nagpur University, Nagpur
New Syllabus as per NEP - 2020
Implementation from the Academic Session 2023-24
Post Graduate Syllabus in Economics
M.A (Part-T) First Semester Examination
(Under Choice Based Credit System/CBCS)

MAJOR - MANDATORY —1
(Credit—4)
MICRO-ECONOMIC THEORY -1

Learning Objectives:

¥

To provide a good understanding and a base to students in applying the concepts and methods
of miero-gconomics in practical field

Tor equip the students themselves in a comprehensive manner with various aspects of micro-
economic theory,

To develop the ability 1o synthesize knowledie

Learning Outeomes:

=

The knowledge of consumier behavior enables the students in recommending rational buying
decisions and will alse help to suggest firm to design suitable marketing strategics.

Students et equipped with knowledge and skill in suggesting effective decisions under
uncertain market situaticns

3. Students understand the impoertance of time application and hoaschold management

The students will develop the skill for converting technical informetion into econmmic
relationship between input and output

The students will develop skill to ideatify homogeneity level in production function and be able
1o estimate production function and shall be able to estimate level of clitput,

The course will help students to give recommendations on allocation of quantitics of different
factors of production to achieve sconomies of production and wse of leaming curves

The students will learn about maintain existence of firm in markess and shall be able to
recommend to eiam profit.

%



Content of Syllabus

Allocation of Teaching Hours: 20 Hrs. of Each Units

1Ulrit:5 Content
MNo.

Advances in the theory of Consumer Behavior - Derivation of demand curve by using
of indifference curve approach and revealed preference approach- Hicksian Revision of
] demand theory, modem wtility analysis of choices involving risk and uncertainty-
Bemoulli, Neuman-Morgenstern, Friedman-savage, Hypothesis

Theory of Production and Cost — Relation between return to factor and return fo seale
= multi preduct firm- production function-Cobb-Douglas, CES, VES; technical change
2 | and production fimetion, Concept of Cost — Derivation of short-run and lang-run cost
curves- total, average and marginal- economics and dizseconomies of seale and cost
| curves, Modern development in cost theory ===

Theory of Firm and Price-Ouiput determination in various market structures —
marginal analysis as an approach to price and output determination: Perfect competition
- short run and long run equilibrium of firm and industry, monepoly skort run and long
run equilibriam, price determination, degree of monopaly power, regulation and eontral
3 of monopoly, Oligopely — non-eollusive oligopoly, kinked demand curve model —
collusive Oligopoly — Cartels, mergers, price leadership models, Momopolistic
Competition, firm and group equilibrium with product differentiation and selling costs
analysis, excess capacily

Advanced approaches to [:irﬁ:ing and optimization — Advanced approaches to pricing
4 and oplimization — compasite demand and composite supply pricing- Average or full cost
pricing — Mark-up pricing, limit pricing - Bains and Silos-Labini model

Books for References:

L Koutsoyiamnis, A. (2003) - Modern Microeconomics, Macmillan press, London

2. Layard, P.R.G. and Wallers, AW, (2001) - Microeconomic Theory, MaGraw Hill, London,

3, Bea AL2005). - Microeconomics: Theory and Application, Osford University Press, Mew Delhi

4. Stigler, G (2008). - Theary of Price, PHI, New Delhi

3. Wardan, HR(2005) - Microeconomic Analvsis, W.W . Norton, NewYork

6. Mankiw, N.G. (2009), Economics: Principles and Applications, Cengage Learning, India edition

7, Baumol, W.1{1998): Economic Theory and Operations Analvsis, Prentice Hall of India Private
Litmitad

&, Henderson, IM. & Quandt; aiid B.E.: Micre Economic Theory, McGraw Hill,

9. Micholson Walter (2007)- Microeconomic Theory, The Drydon Press, Londan

1. EK Browning and .M. Browning {2003) - Microeconomics: Theory and Applications, Kalyani
Publisher, Mew Delhi,

11. Maddats, G.5. and Milter, E.: Miccoeconomics, Theory and Applications; MeGraw Hill

1Z. Pindyek, RS, Rubinfeld, D.L. & Mehta: Micro Economics, Pearson Education

13, Salvatore. D Micro Economics, Theory and Applications, Oxford University Press.

4. Hall Vanan; ‘Micro Economic Analysis,” Viva

i3 Snyder and Wicholson: *Micro Economics- Basic principles and Extensions’ Cengage learning
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MAJOR - MANDATORY -2
(Credit - 4)
MACRO-ECONOMIC THEORY -1

Objectives of the conrse: -
L. To make students aware of macre - econamic models and macro-sconomic Trends as well

as thoughts

2. To deal with international aspects on macra level
+. To critically evaluate the validity of macro models

Learning Objectives of the course: -

L To demonstrate a good understanding of macro- economic principles, concepls and theories

3. To demonstrate an understanding of implications of Macro-coonomic decisions and shall be
able to form model macro-economic theory

3. Tointegrate theoretical knowledge to analysa trade-off in deplovment of resources to alternate
cnds and the implications them on society.

4. To make predictions on the happening of different economic things in the different phases of
trade cyele and shall be able to derive suggestions.

Content of Syllabus
Allocation of Teaching Hours: 20 Hrs. of Each Units
Uitz Content
. No. - o

Macro-economic variables - General review of classical and Neoclassical economic
analysis, systems, Keynesian system — various concepts and measurements of apgregate
. income and expenditure- Circular flow of four sector model - Rules for computing GDP-

Various concepts interpreling GLP
| Demand and Supply of Money — Quality thedry of money, Patinkin®s views on the
5 relationship between money and prices, Restatement of quantily theory of Maney by

Milton Friedman - Liguidity approach to money, Radeliffe-Sayers thesis and Gurley -
| Shaw thesis '
Theories of Consumptions and Investment — Classical of Consumplion — The |
Psychological Taw of Consumption — Permanent Income Hypothesis — Life Cyele
3 Hypothesis, Normal income Hypothesis, Investment Multiplier, Working and weaknesses
Investment Function - MEC and rae of interest, Accelerator

Monetary and Fiscal Policies - ﬁhﬁcctiuﬁg and instrument of monetary policy, |
Effectiveness of monetary policy during inflation and deflation, Recent' changes in
monetary policy

4 Fiscal Policy — Objectives and instruments of fiscal policy, Gffects of taxation, Public
expenditure, Pump priming, Compensatory spending, Public works, Public debt, Problems
and limitations of fiseal policy, Maonetary and fiscal policy mix, Mundeilisn Mode! of
internal and external stability

G



Books for References:
1. Rosalind Levacic and Alexander Rebmann { [982), Macrocconomics: An Introduction o Keynesian

Meoclassical Controversies, Macmillzan.

2. Erral I¥ Souza (2008), Macreeconomics, Pearsen.

3. David Romer (1996), Advanced Macroeconamics, MeCiraw-Hill.

4. David, G Pierce and Peter ] Tysome {[985), Monetary Economics: theories, evidence and
policy, Butter worths.

5. Laidier, D.E.W. (1984), The Buffer Stock Notion in Monetary Economics, Economnie Journaf
o, 17-34.

6. M. G. Mankiw: Macrocconomics, Pearson,

T A B, Abel and B. 5, Bernanke: Macroeconomics, Pearsan

4. Dorndusch, Fischer and Startz: Macroeconomics, Tata MoGraw Hill,

9. Richard T. Fraven: Macroeconom ics, Pearson

10, Errol D'Souza: Macrosconomics, Pearson

. Dravid Romer: Advanced Macroeconomics, 4th edition, MeGraw Hill, 2012

12, Sunil Bhaduri; Macrocconomic Theory, New Central Book Agency. 2. Soumyen Sikdar: Principles
of Economics, OxFard.
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MAJOR - MANDATORY -3
{Credit - 4)

STATISTICS FOR ECONOMICS

Leurning Ohjectives;

I.

i
2

1.

%

To empower the students to master over the technique of classification and anabyze data to
prove different hypothesis intended 1o be tested.

To provide a tool kit to students 10 handle massive data and draw inferences from it

To enable the students to intérpret the data in nut shell by a averaging, précenting and amranging
into different classes through the process of classification

To help the student to draw the conclusion in the form of standard deviations, skew nesses and
through various co-relations and regressions.

To equip the stedents to represent data in pectoral form and 1o make it understandable to
COIMMOn Masses,

Learning Outcomes:

I. The stidents will develop the knowledae to interpret the complex statistical tables in graphs
given in publish media.

2. The regressions technique shall enable students to predict the future values ap to'cerlain
time limits.

3. The staristical help in compression and confirm the sample resalls into population result,

Content of Syllabus
Allocation of Teaching Hours: 20 Hrs. of Each Units

[ Units
Mo,

Content

Introduction to Statistics, Data Presentation and Indian Stutistics

Statistics in Practice- Application- Dats Sources, Descriptive Siatistics, Statistieal
[nference,

Basic Statistical concepts — Population, Sample, Parsmeter and Statistics, Varinbles and
Diata,

Data Measurement levels- Nominal, Ordinal, Interval and Ratio, Computer and Statistical
Analysis

Construction of Frequency Distribution- Classification and Tabulation of Data, Graphs
and Charls

Indian Statistics: T30, NS5O, Recent Population Census, Agricultural and Industrial
Statistics

Descriptive Statistics: Numerical Measures

Meazures of Central Tendency: - Arithmetic Mean, Median, Muode, Geometric,
Harmonic Mean, Percentiles and Quartiles

Measure of Variability: Range, Interquartile Range, Mean Deviation, Variance, Standard
Deviation, Cocfficient of Variation

Measures of shape — Skewness

Correlation, Regression _Jlmah'sis and Index Number

Correlation Analysis: Meaning, Importance, Types, Methods of Determining Correlation
and Limitations- Karl Fearson's Coefficient of Correlation, CoefRcient of Concurrent
| Deviation, Spearman’s Rank Correlation

Py
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Regression Anal_wis;' f:{emingd ]unpuna;n}:EIT}rp:s. Methods of Determining Correlation
and Limiations- Simple Linear Regression Model, Least Squares Method

Index Number

| Timve and Factor Reversal Teast

Sampling Distributions and Statistical Inference

Sampling - Methods of Sampling — Random and Mon-random,

Hypothesis Testing— Meaning, Types, level of Significance, One Tailed and Two Tailed
Test, Critical Values and Significant Values. Type I and Type 11 Errors

Test of Significance — Small Sample and Large Sample, Chi-Squarc test and test of ‘t*
test, Analysiz of Varanee

—_

Books for References:

(98]
'

S

Gupta 5.C and Mrs. Tndira Gupta: Business Staistics: Himalaya Publishing House; Delhi
Cupte, 8.C., Fundamentals of Applied Statistics, 3. Chand & Sons New Delhi.

Gupta, 5.P., Introduction to Statistical Methods. S, Chandd: Sons New Delli.

King, W 1: The Elements of Statistical Methods; The Macmillan Co. New Yok,

Andefson, Sweemey and Villiams, Statistics for Business and Ezonomics, Cengage Learning
publication, New Delhi,

Elhance, D.N, Practical Problems in Statistics, Kitab Mahal, Allahabad
Drr. Gajanan Patil, Fundamental Statistics, Kasturi Publication, Magpur
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MAJOR - MANDATORY -4
(Credit—2)
ECONOMY OF MAHARASHTRA

Learning Objectives:

This paper provides a detailed account of various sectors of cconomy of Maharashtra ie, natural
resaurces, population, agriculture, industry, infrastructure, fiscal policy and human development. These
units will introduce the various challenges faced by the cconomy of Maharashtea and efforts of the
Government to tackie ther,

Learning Outcomes:
Students get acquainted with all varied sectors of the economy of Maharashira, Awarcness on
challenges to be faced and measures to tackle the challenges

Content of Syllabus
Alloeation of Teaching Hours: 20 Hrs. of Each Units

| Units

Content

..... =

Features of State Economy — Geographical structure, admin istrative set-up, Demographic

| characteristics, State income, Land, forest. Climate and rain fall, Health, Education,
Livestock, Banking, Worker population ratio, Availability of drinking water and sanitation |
Facility, Sector wise real GV A and real GDP, Public distribution system, Beneficiaries
under Mational food secarity Act - 2013, Deposits and credit of all schedules commeércial
banks

‘Sector wise Development in Mahavashira — Number and area of operational holdings in
the state, Area and production of principal crops, Electrification of agricultural pumps,
Loan disbursed by various institutions to agriculture, Exports of agricultural produce from
State
Industrial investent in the stato - Industrial units in MIDC, Textile production in the State,
Annual survey of industries, No of working factories and employment, Co-operative
societics in Maharashtra, Co-operative sugar factories, Progress of health and educational
facilities in the state, Transpart and communication facilities in the state, Classification of
workers as per 2011 Censos,

Books for References:
L Jungale Mangala (2008) Maharashtrachi Arthwyavastha (Marathi), Prashant Publications, M

Stadium Shopping Centre, Opp. State Bank, Jalgaon —age No. 9 to 19,

L. Rurulkar R. P, (1997 Maharashirachi Arthvvavastha (Marathi), Vidva Prakashan, Ruikar Marg,

Nagpur. Page Mo, 153 1o 170,

9



3. Munagekar Bhalchandra (2003) :The Economy of Maharashtrs - Changing Structure and Emerging
Issues, Dr, Ambedkar Institute of Sccial and Economic Change, Mumbai.

4. Patil 1. F. (2010) ; Suvarna Mahotsavi Maharashteachi Badalati Arthvyavastha (Marathi), Abhijit
Pratap Pawar, Sakal Papers Lid,, 595, Budhwar Peth, Pune-41 1002Page MNo. 41 to 57,

5. Paneare Govind (2012) Maharashtrachi Arthik Pahani — Parvayi Droshtikon {Marathi), Shramik
Pratishthen, Red Plug Bldg..Bindu Chowk, Kolhapur, Page No. 15% 1o 195

6. World Bank (2002] India: Maharashtra Reorienting Govt. to Fadilitate Growth and Reduce Poverty,

1. Government of Maharashtra: Economic Survey of Maharashtra, Various lssues.
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ELECTIVES -1
(Credit —4)

AGRICULTURAL ECONOMICS

Objectives:

l. To provide an understanding to the students about nature and finctioning of agrarian economy of

[mdia:

2. To enable studenis to apply economic principles to traditional subsistence agricalture.
3. To equip students to understand process of value generation in agriculiure,

Learning Ouicomes:

i

The knowledge of nature of Indian Agricolture will enable students 1o derive suggestions for
planning farm  operations, for acquiring farm inputs and marketing strategry for selling farm
outplt.

- It will develop the skills to students for under rechnical information inte economic relation

between inputs and output in agriculture.

- The students will enable 1o understand the cconomies of the production and marketing of

agreculiural preducts and shall be enable o draw suggestion for practical use.

It will help the students to analyse the implication on agricultural policy of government and
shall enable them to make practical suggestions for improvement in traditional Indian
agriciilture,

- Students are equipped with the knowledge of the emergence of different organizational

structures of the farming in India.

- It will develop the skill in students for analyzing buginess phenomencn in agreculture in terms

of tmnsactions and cost savings,

Content of Syllabus
— Allocation of Teaching Hourst 20 Hrs. of each Units
Units Conlent
No.

Agriculivre and the Ecomomy - Agrculture end economic -:f-évéiupmm — Role of
agriculture in Economy, Theories of Agricultural Development — Schultz’s views on
Transformation of Traditional Agriculture, Lewis, Ranis and Fie models, crganizational :
aspects of farming-Traditional peasant farming, commercial farming, conditions of Indian
farmers, farm management

Production function in Agricalture = Law of variable return and returns to scale in
agriculture, rational and [rrational stages in agricultural production function, problem of
alloration of rescurees and least cost combination in agriculture, oplimum combination of
two products in agriculture

Risk and uncertainty in agriculture, WTO and Indian Agriculture- Farm size and
agricultural productivity; Mechanization in agriculiure; Besearch and extension in
Agriculiure, ﬁ%riculim-aj technology and green revolution I

S



Marketing of agriculiure produce — Demand and Supply of agricultural products —
factors affecting the demand for agricultural products, supply behaviour of agricultural
products-Individual and aggregate supply of farm products, Behaviour of agricultural
prices-Instebility of agricultural prices; agricultural price policy of povernment,
Agricultural Marketing — Approaches to agricultural marketing; problems of agricultural
marketing; price spread, marketing margin; marketing efficiency, marketing integration,
institutions and organization for agricultural marketing, processing of agricolural
products,

Factor Market for Agriculture —Role of Land, labour and capital in farming, Land |
Tenancy and efficiency of farming-Land rental coniract relationship. Labour market for
agriculture — categories of labour, wage good and labour market — Agricultural Credit -
characteristics of agricultural, Credit Sources of agricultural credit, Labour in agriculbture,
Role R_Elmd in agriculture, Non-agricultural vses of Land

Books for References:

1. Subba Reddy, P.Raghu Ram, TV, Neclakanta Sastry and 1, Bhavani Devi(Z008); *Agricultural
Eeomnomics’ Oxford

2, Sadhy, AN, & A. Singh: Fundamentals of Agricultural Eeonomics, Himalaya publishing House,
Bombay.

3. Somi, RN.: Lending Issues in Agricultural Economics, Sobhanlal Nagin Chand & Co. Jalandhar

4. Debraj Ray(2012) ; “Development Economics” Oxford India

5. Basy, Kaushik: *Agrarian Crestions” Oxford India 6. Bruch L. Gardner and Gordon €. Rausser -
Handbook of Agricultural Economics, Morth Holland |
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ELECTIVES -2
(Credit - 4)

INDUSTRIAL ECONOMICS

Objectives:

L
.

3.
4,
b
Learni
1

To make the students aware of new concepts and dynamics in the field of Industries

To equip students 1o understand traditional organizations and modemn organization in Industrial
establishments

T aware students about the process of making investment decisions in Industrizs,

To equip students about mdustrial lecations, finance marketing and pricing

Toenlighten students about on present Trends in [ndian Industrinl scenario
ng Outcomes:

The knowledge of Tndustrial organizations shall enable the students to analyse locational factors
of industry and it will enable them to draw suggestions for new proposals of industey.

[t may promote them to undertake start up schemes on basis local rescurces and global market.
It may enabla them o b employment given, rather them :mph:l].-mnn.t demanders,

The study of industrial financing, accounting and risk analysis will be helpful for students w
catch up the opportunities in the field of finance and Insurance; where their ample scope for
wark.

Understanding about indusirial combination and integration will make them able to analyse
publie policy and give fruitful suggestions.

The students learn about the reasons for existence and expansion of finm and shall be able to
analyse efficiency of firms, to offer constructive suguestions.

Content of Syllabus
Allecation of Teaching Hours: 20 Hrs. of Each Unils

Linits
Mo,

Content

Industrial Economics and Indusirial Organization - Meaning, scope, need and
significance of industrial sconomics, A new concepts about firm and mdustry, Business
motives- profit maximization, sales maximization, maximization of growth, value
maximization and managerial molivations, Industrial Organizstion- types of industrial
organizations, private partnership, company, cooperative and public sector, choice of
organizational form.

Industrial location; expansion and efficiency — Factors affecting industrial location, |
Theories of Industdal location - Sargant Florence, Weber's Theary, Industrial expansion-
Diversification, Vertical integration and mergers, Industrial Efficiency - Pmﬂui:'tiv:!
efficiency and economic efficiency, Future strategy for Indusitrial growth in India

.



Industrial Pricing, Investment decisions— Industrial pricing in practics, Cmt—p!uﬁl
pricing, variable cost prcing, Target Rate of Return pricing, group pricing and pricing in

i public entérprisés.

| Nature and types of investment decisions- methods of project cvaluation, payhack

3 method, NPV and IRR, Social cost benefit analysis, Risk and Uncertainty in Project

Appraizal

Industrial Finance - Need for finance — short term and fong term, sources of finance-

internal and extemnal, commercial and development banks, Role of foreign capital

™ e ]

Indian Industrial Sector - Evolution of Indian Industries, Industrial policy in India, small
4 scabe Industries, in India, MSME, Industrial sickness, Industrial relations, Private sector
industries in [ndia

Books for References:

|. Barthwal, B. "Indostrial Economics™, Wiley Eastem.

2. Bain, J., “Industrial Organization™, John Wiley.

3. Panagariva, A., “India — The Emerging Giant™

4. Sen, A, "Industrial Organisation”™, Ouford

5. Ahlwwalia, L1 (1985), Industrial Growth in India, Oxford University Press, New Delhi

6. Divine, P.J. and R.M. Jones et al. {1976}, An Introduction to Industrial Economics, George Allen
and Uinwin L., London

7. Cherunilam, F. {1994, Industrial Economics: Indian Perspective (3rd Edition), Himalaya
Publishing House, Muombai

8. Harndeen, 1.B. (1975}, The Economics of Corporate Economy, Dunellen Publishers, Mew York

8. P. Bellaflame and M. Peitz: Industrial Organization and Market Structure 10, Government of India,
Econdgmic Survey {Annual)

10. Ahluwalia, 11, (1985), Industrizl Growth in India, Oxford University Press, New Delhi.

11, Brahmananda, P.R. and V.R. Panchamukhi (Eds] {1987), The Development Process of the Indian
Economy; Himalaya Publications

12 Barthwal BR.{1992) Industrial Economics:An Introductory Text Book, Wiley Eastern Lid. New
Drelhi.

13. Cherunilam, F, (1994}, Industrial Economies: Indian Perspective, (3rd Edition), Himalaya
Pubfishing House, Mumbiai

14. Kuchhal, 5.C_ {1980}, Industrial Economy of India { 5th Edition), Chaitanya Publishing House,
Allahakad,

15, Reserve Bank of India, Report on Currency and Finance { Annual), And Government of India,
Economic Survey (Annual),

& .
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ELECTIVES -3
(Credit—4)

MATHEMATICS FOR ECONOMICS

Dbjectives:

Z
3.

Te make stedents able to apply methods of mathematics to draw meaningful concluzions from
poonomics date .
Touse mathematical methods o analyse COMeCT eSOnomy OCCUMEncss

Touse mathematic techniques for optimization and prediction in economic analysis

Learning Outcomes:

The knowledge of mathematical methods will enabie students for making the practical
suggestions to the optimum consumer and producers® decisions,

The students will be able v understand atlocation and management of scarce resources,
Students will develop the skill to determine homogengity or non-homopensity of production
function and to estirnate the cutput level for the given input level,

Through mathematical predictions, students shall be enabled to find cul the cost reduction
potential to stand in cur-throat-competitive markets or oligopolistic markets.

The knowledge of mathematics shall be useful for students to apphy game theory in economiic
anzlysis to the markets for obtaining maximum-benefifs of situation. '

Content of Syllabus
Allocation of I‘ean:hing Hours: 20 Hrs. of Each Units
| Content

‘Sets, Fumctions and Basic Functions - Properties of sets, relations and functions —
differcnt forms of functions and graphs- limitg-and confinuity of functions- Basic rules of
differcntiation, Derivation of implicit functions — and their applicationin elasticilies . costs
and revenues, tules of differentiation, partial differentiation, Problem of maxima and

minima in single and multivariable functions-application of differentiation in economics

rules of integration and their application to economic problems — Derivation of functions
froan marginal functions

Linear Algebra and Matrices - Matrices and their applications — Determinants, m:ﬁmm,I I’
co-factors and inverse of matrices — Crammers rubes- matrices and vectors-Eigen vectors- |

use in inpul-output analysis

Differential and Integral Calealus ~ Application of partial differentiation in first and
higher order partial derivatives - todal derivatives — economic application of partial
differentiation on elasticity. of demand, Homogeneous function, Euler’s thecrem cobb-
dongles and CES Production functions,

Y-



Integral Caleulus - Rules of integration, Indefinite and Definite integrals, economic |
applications, - Integration as total function of economic functions and marginal functions

—uses in consumer and producer surplus

= i

Lincar Programming and Optimal Control Theory — Linear Programming — Problem |
(LLP) and formulation of LPP - Solution of LPP by using graphical and simplex method
= duality in LPP- Properties and economic interpretation shadow prices

4 Optimal Control Theory — Caleulus of variation and optimal control problem- contrast,
state and co-state variables, Hamiltonian — current value and present value, economic
application

Books for References:

L. Sydsacter, Knut and Peter Hammond (2006); Essential Mathematics for Economic Analysis, 2nd
Ed. Fenancial ~ Times, Preatice Hall: Harlow, England,

2. Yamane, Taro (1975), Mathematics for Economists, PHI, Mew Delhi.

3 Allen, R.GD. (1974), Mathematical Analysis for Economists, Macmillan Press, New Dethi,

4. Gupta, 5.C. (1993, Fundamentals of Applied Statistics., 5.Chand, NewDelhi,

5. Chiang, A.C. (1986), Fundamental Methods of Mathematical Economics, MeGraw Hill, New York.

&, Handry, AT, (1999, Operations Besearch, PHI, New Delhi.
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RESEARCH METHODOLOGY
(Credit - 4)

(¥bjectives of the course: -

This course sims at providing the foundation for research methodalogy, The course is

designed to impart basic skills of research and its methodologies. Identify appropriate research topics,
review of literature, research gap. Select and define appropriate research problem and parameters. This
eourse also imparts data collection methods, data processing, analyais and interpretation of results,
Prepare a project proposal. (To undertake & praject) Organize and conduet résearch (advanced project)
in & mone appropriate manner. Write a research report and thesis. Prepare a research proposal. (Grants)

Learning Objectives of the course: -

Upon successfal completion of this course, students will be able:

1. To help students to develop a thorough understanding of the fundamental theoretical ideas about
e reseanch.

2 Ta help stadents develop a thorough understanding of the issues involved in research designs and
data collection,

3 To heip students to understand the mportance of sampling methods and analvsis of data.

4. To train students in leaming how to test hypothesis using computer applications and acquire skilis
for writing research repaorts.

Content of Syllabus

Units No. |

-----

L YAl Contemnt

Introduetion of Research Metﬁﬁ:'!nlng;.—

Research methodology -meaning, objectives, nature scope and types of ressarch -
social- Fundamental, Applied and Action research. Social survey- meaning
cheracteristics, scope, objectives of social survey, steps and types of social research.
planning of social survey, merits and demerits of survey.

Review of Literature — Meaning, purpose; Style of writing the literature reviews,
Citation.

Hypothesis -meaning charscteristics of good hypothisis, types, importance and
limitations, Research design- meaning objectives and types- Applied, Analytical,
Exploratory, Descriptive, Diagnostic, Experimental and Case study,

Data Callection methods

Data collection - Primary and Secondary, Sources of primary data - Observation
Ceestionnaire, Schedule, Interview. Merits and demerits of primary data. Sources of
secondary dats- personal docamentary- lefters, dlary, life history, public documentary
sources- published documents, unpiblished, documents, Merits and demerits of
sacondary sources, Merits and dements of Observation, Schedule, parsonal interview,
maik zurvey method

| sampling, types of sampling — probability and non-probability, sampling process,

—

Bampling and Data Processing
Meaning of sampling, characteristics of pood sampling, merits and demerits of

15



problems of sampling. Determination of Sample Size. Measurement concept in
research, Criterion for good research — Reliability, Validity and Practicality. Dara
Preparation and preliminary analysis - intreduetion, validating and editing, eoding,
- data entry, data cleaning and data mining. tabulation,

Hypothesis Testing and Report Writing

LIse of statistical techniques for data analvsis in research, Mean, Mode, Median, Mean
deviation, Standard deviation, Correlation and association, Testing of hypothesis-
parametric end non-paramedric test. Computer Application, result interpretation,
Report writing -ohjectives, types, content of report, characteristics of good report.

Besearch ethics:

Eools for Relerences:

1.

Wilkinzon and Bhandarkar -Methodology and Techniques of Social resedrch —Pauline, Young-
Scientific Social Surveys and Research.

Kothari R.C. Research Methodology, Methods and Technigues, New Age International
Publishers, lInd revised edition, reprint 2008,

Mzhore R. Y, Research Methodology, Thakur Publishers, Pune.

Buziness Research Methods - Donald Coeper & Pamela Schindler, TMGH, 9th edition
Business Research Methods — Alan Bryman & Emma Befl, Oxford University Press,
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Timwe: Three Hours)

RTM Nagpur University, Nagpur
M.A (Economics) First to Fourth Semester Examination

Post-Graduate in Economics Paper Pattern
Implementation Syllabus as per NEP 2023-24

(Under Choice Based Credit System/CBCS as per NEP)

Name of Subject

Imstruetion for Candidates:

All questions are to be attempred,

i
2. Al questions carry equal marks.
3. Draw neat diagrams wherever necessary,
4. When writing the answer to the sub-questions in the main questions, write the
number of themain questions and the sub-question,
Paper Pattern:
I Answer of the following questions: (8x2=16)
) Question - From Unit—1 OR  From Unit =1
b) Question - From Unit ~11 OR  From Unit—1I
2. Answer of (he following questions: {(8x2=16)
i) Cuestion - From Unit- 1 OR  From Uit — [1
b} Question - From Unit—1¥ OR  From Unit— [V
3. Write ALL of the following Short Notes: {4xd=16)
a) Cuestion - From Unit - |
by Question - From Unit - ]
e} Question - From Unit — |11
dy Cueestion - From Unit - 1V
4. Answer ALL of the following questions: (8x2=16)

3. Which of the following statements is

a) Question - From Unit - |
b} Question - From Unit — |
¢) Question - From Unit — 11
d) Question - From Unit— 11
&) Ouestion - From Unit =111
) Question - From Uit — I
2] Cmestion - From Unit =TV
h) Question - From Uit — 1V

a) Draft sentences from LUinit -4

b} Draft sentences fram Unit -1
¢} Draft sentences from Unit =il
d) Draft sentences from Unit -Iv

&

{Maximum Marks: 80

Correct or Incorrect with explanation: (dxd=18)



RTM Nagpur lniversity, Nagpur
New Syllabus as per NEP - 2020
Implementation {rom the Academic Session 2(123-24
Post Graduate Syllabus in Ecanomics
NLA (Part-I} Second Semesier Examination

{Under Choice Based Credit System/CBCS)

MAJOE - MANDATORY — 1
(Credit — &}
MICR{»FECONOMIC TIIEQRY = II

Learning )hjectives:

Te: Identify the characteristle difforences between varlaws market structures, and disouss differances
M their aperations; Analyze resouece markels ta understand the declslen-making of resouree
allacation and interrelatianships amang key markets In the economy. To know thecugh distribution of
resources how infomes arg earned [0 the production of poods and services and that the value of Une
praductive factor soflects its contribution to the total product. Welfare economics feouses on the
cplimal allacation of reseurces and gouds and haw the allacatlon of these resources affects Indivigwad
ant the Soclety tkreugh varicus theories Te understand the role of the gowernment in Economy
whanever market falls,

Lo ranimgr Outeomies:

Upon successhtl Lorapletion of thic course, students will be 2bte to:

L. The students will be familar with Lhe Yarions types of markees through their price and cos.

2. They will be able to explain the role of markets and uncerstand hew |t Inpocts individuals and the
Polarker.

3. They will bc able to understand the distr.butlon of inceme in society thraugh the theories of Wage
determination, Rent, Interest, and Profit.

A Studenls will be able wa understand why there is a nesd to kave the wallare for sorigty and
individuals.

Content of Svllabus
Alltweadion of Teaching Howrgt 20 Hry. of Epeh Unlts
[inits | Content
Mu.

Pricing of the factars of the Prodaction

ane liquid Ry Preference Thenny of nteresl Theories of Profit

Ncardlan and Modern TReary of Rem, Marginal Productivity Theary of Distribution, wrage
i Determinztion under Colleclive Bargaining, Classleal Theary ot Interest, Loshlkle Funds Taeory




Theeries af Distebutivn Ricsedian Thoory of Distribution, Marsian Theory of Distribytion,
L 1 Xaleckls Theory of Distribution, Kaldors Theary of Distribution, Neo-classical Theary of
Dlstribution, Technological Frogress and Faztor shares in heome

Welfare Ecomomlcs

Meaning of Welfare Econumics, ndividval 2nd Soclal Welfare, Concepls of Seeial Welfare, value
Judgeracnt in Walfare Econnmics, Concept and Cohditions of Pareto CEtimality, Fareto
Criterion of Social Welfare, Marginal coaditions of Pareto optimum, Anartya Son's Critique of
Farete Optimality. Fedect Competition and Pareto Optimality, Mew Welfare Léonamics,
2 Compensalian princlple, Kaldor-Hicks Welfare Criterion, Scitovsty's Double Criterinn of wWelfa re,
Critecism an Compensallon Frincip!e, Public Gaods and Market Failure, Theary of Second-Best,
Bergson-Samuelzan Secial Welfare Functian. Arrow’s Theary of $actal Choice, impassibility
Theorern. Arartya Sen on Arrpw’s tropessibility Theorem, Rawls' Concep? of Sociaf lestica and
wellare Crllerion

Asyrmietric Information and Limit Pricing

lrforrration Problems and Market with Asymmeatic laformation, Asymmetric Irdfoseration 4

4 Market [allure, prablem of Moral lazard, Spence Model of signaling, The Princlpel-Agent
Prablem, Theory of Limit Pricing. Sylgs-Labing Model, Modigilani's Model, Theory of Garmes—

, | Mrisehers’ Dilamma

Buoks for References;

1. Ahuja M. L, {lateck veraon] Advanced Eromonic Theory: Microeconomics Analysis, 17 Editign, 5.
Chand and Co. Ltd., New Delhi,

2. Ihingan M. L, (Latest version) Micro Econamic Analysis, Vrinda Publications

3, Kowtsoyiannls, A Modorn Microera nomics, 2nd ed,, Macmillan Pross, |ondon.

4. Baumol, W1, [1882), Eanemlcs Thanry and Dprratlons Analysls, Prentice Hall of India, Kew (el

5. (Mot B K., (latest version ), Madern Ecanomic Thecry, 5. Chand & Company Ltd., Revised Edition.

f. Kreps, Davld K (1390): A Course in Microess nomic Theary, Princeton Unlversity Fress, Princebon.

7. 5en, A [19%9]: Microeconemics: Theery and Applications, Oxford Universily Prass, Maw Delhi.

E. Stigler, G, [139a): Theory af Price, 4tk ed., Prontice Hall of India, Mew Delhl.

9 Warian, H. {200d): Mimoesonomic Analysis, W, W, Narton, Mew York,




MAJOR - MANDATORY —2
(Credn - 43
MACRO-ECONOMIC THEORY - II

Learning Objecfives:

The conrse intends 1 explain the concepl of money supply and varkaus theetles of demand for maney
frem classical to modarn schocl of thought, The students shall be able to understand the determingnes
of irterest rates and thearias of Inkerase rate determination, identify 1he rezsons, types, and effects
of Inflation and polleles used o contred inflation. It will alse uxpiain Qusiness eycles, their theorles and

MeasUres 0 0gakr) basiness cycles [h an economy,

L2arning Oouleonies:

Lpon succassful complation of this coures, stedents will be shle t:

1. Cernponents nf moncy supply and approaches ta demand rrenay

4. Understand the tlassical pnd mode i views oninte rest and palicy [mpact.

3. Usp their knowledge o undarstand and evaluata the im pact of infiation and causes business cycles
and controlling measures.

4. User the knowledge of the subject for emplayment in com prtitive axamnations, banks and Maancial
in<eifutions,

Caontent of S¥llabus
Allucation of Texching Haurs: 20 s, of Each Unils

i Uniils
Mo,

Content

| Gulden Age Model, Salow's Model, aceelarztion Pringifile, Secular Stagnation, Hansan's Fhesis |

Theorles of Employment and Grawth
Llarsical theery of Employment, Keynesian Theary of Employment, Sleedy Growth, Basic
Panciples, Madels of Steady Growth, Domar Medel, Harrod Modet, Ioan wobinton's Model,

KNeo-classical and Keynesian Synthesis
Meg-tlassleal and Keynesian views oninterest; The 15-LM madel; Extensian of 15-Lp mode] with
government secton; Relative effectlvencss of manetary and fiscal policies; 1ISLM madel in opon
economy, Monetary approach to balance of payrnents. Capital flows with fed exchange rate, :
tracle and capital flows with tlaxible exchanze rate and eritical loak ak I5-Lh model

Theory of | nflatlen

Mearing and Types of Inflation, Demard Pull and Cast Bush Theories of Inflatien, Inflatian and
Urder developed Ecnnomies, Effects af [nflation ared deflation, Classical, Keyhesian and
Maonctaris® approaches ka inflztlon; Structuralist Theary of Inflation, Measures to control
inFation and deflation, Philllps curve, shart run and lang rury Philips Curve, Tobn's modifed
Philps curve, Quantllolive Testing of Inllation

- Under consumption Thaorlas, Puraly Monetany Theory, Menetary Over Investre ol Thecry Mion-

Theorios af Buslness Cycles

Maonctary Dhvar investrnent Thenny, nnovation Theary, Witchell’s Thaory, The Cob-Wwel Theory,
Theory of fnwentury Cycle, Hicks' Thieory of Rusiness Cyde. Global Kecessian, Control of Business
Lyiles




Books For Referenees:

1. Dornbusch, Fischer, Stratz, Mazroeconsmecs, (Revised Editian], Tata McGravi-1ill, Mew Delbi

z. 8huja H. L. Magrornenomlos Theary and Palicy, 5. Ehand and Co. 1t New Belhi.

3. hankivs, M. G, Mauroeconomics, (Revised Edition], Worth Publications. Mew York. Blackhowse,

4. R und A, Salansi (ds. § {2000}, pacros conorlcs And the Real Waorld 12 Yols), Oxford Univers|by
Praess, Londan.

5. UrSpuza, Erral {2009, Bacraecanormles, Pearson Educatian, Delhi.

6. Gupta FO.and Rana A5 {19281 Post-Keyneslan Econemics, Kalyan| Publishers, tudhiana,

7. Ihingan, M.L{2020) | Macro Econarmics, Yiu nda Publications, Mew Dathi

&, Koy nes, .M [1926). General Theory of Employment, terest and fMoney.

g Gupta, R [ 11982}, "Keynes and Post Keynesian Economics,” Kalyanl Publishers, Ludilana.

10, A lthani D A, (2024, Maney, Banking, weenational trade and public finance, Elmalaya
Publlcations, MNagaur.

11. Rakshit, M. [1925], Studies in the Macrozoonsmins of Developing Cauntrigs, Dxfact Univarsity
Fress, New Delhi

12, kara and Yoerma, |2016], Macra Ecanornic Analysls, 11th editicn, Vishal Pulillcation halandhar,
Delhi,

13, SF. TERIE TR (2018), SR Sy Fnel, AR R s

...[_.-""



MAJOR - MANDATORY -3
{Crredit - 4)
ECONOMICS OF MICRO-FIANCE

Leurning Crhjectives:

To equip the stodents thetrsehes in compressive mannor with varlous aspects of micrng fErna nioa
activities tu be undertaken by banks. Ta help the students inounderstanding traditioral methods of
finansing mloro enterprises under MSRME [n indla To understand the effects of micro flaarce on

process of disbursltg and recowering the leans through social pressore of 3HES

Learniog OulooHicd: )
1. Ratics of micro-finance and variaus activities conducled through vanigus schermes and instltubons

n India,

2. Role of NEFCs for the developrnent of mioolinance.
3. Repulatory measures vsed tor the development of microfnance.
4, Financial and socia! pe dormance of microfinance and impartant Instltutions of miorofinance in India

Content nf Syllabus

Allocuiing of Teaching Hours: 20 Hra. of Each Units

Unity
| Na.

Content

Micro-finance- Role and Problems

Micro-Finance arigin, doflnition, Types, Qbjectives, Featores, Principlas, Benefits amd Crigicisms, '

Micre-finanee Institutions and their bypes, Micrs Finanee Companles in India, Challanges fared
by micre-finance institutians

Self Help Group and Micrp Finanoe, govern=nent sthemes Far self-help groups n drdia,
Degndayal Antyedaya  fojana, Mationa?  Lwelihgod  weissien, and  poverty  Allewiation
Programmes, mporance of SHE: Beneflts to Wembrers, Wamean, Barnks, Suvermment,
Volunkary Agencics and Soiety, Micrgfinanoe and Weomen Ermpowerment

Financial Plarming of MFIZ

Financial hManagement of MFIS, Credlt sk, types of credit risk, Integrabed risk maragement,
Mon-bankiag financal companies and micra-finance, Types of NEFCS, Hon-banking Financial
Companigs in Indéiz

Ditference between Bank finance and micrgfinance, Developrmant n the Klcrofinance sectar,
Coneerns In the micrefinance secior related ba consarner pratection

Regulatory appradches towards Migrofinance

Need to review the current regulatory framework, Microtinance credit lending modals,
participatory rural appreach concepts and prerequisites, Conducting Partlclpatery Assessment,
Toals and tachniques of Participatory Assessiient.

Microfinance release pratecllan and gusrantee pregrem, Role of Asian Development Sank, Role

Jof foreigh Financial Institutinns in rliczohnanee

Finaneial and $oclal Evaluation
Financial rating, measuretnent of Indicators znd fnancial peefocotancs analysis, Social

perfarmance ranagement definition and principles, sooial perfermance analysis, NABARD and ;

microfinanoe, Role af sajor banks and Rpancial institution in Menofirance
Impast of Micrefinance on pecple and suciclies, the status of Microfinance in India, Critical
study of Microlingnce in lodia, Top Microfinance institutions in Indla.




Banks for References:

1. Extherford Stuart, |2000), "The Paor and their Money,” Cxfard Unlversity Press, Dl 1,

2. Yunus WMuhammad, [2008] ‘Lreating a World Without Poverty: Social Buginess and the Duture of
Capitalism, Public Affairs, Mew York,

3 Patil B 0., {2011 Impact of Microfinance thraugh Self-Help Graups,” Dscovery Fubliching Pyl
Ltd DNelki

4. Shrinivasan, M, {2010, "Micro Finance in ndia: State of the Sectar Repore 2010, Sage Publication,
few Relhi

f wWatkine Tocd A, [2020) 'Insroduction to Micrafinanee', Wearld Scientilic Publisher, Chennai

&. Das Pusplta, [2014) Empowerment and Micraflnance Biatech Fublisher.

7., Renparajan, {2013], 'Micrcfinance Princlples and Approaches’ Notion Publicatlon



MAJOR - MANDATORY - 4
{redit - 2}
FECONOMICS O INDUSTRIAL ORGANISATION

L earning Dhjectives:

This paper will makae awars l=arnars about 1he factors helping Irdustry crganicaton, other arcas
support it, market structure, alse bo foeus on financial institutions, public palicles and thearies of
lacatlon. It also fecuses on aspects refated to imdustrial growrth.

Learning Cutcomas:

vpan successiul completion of this cowrse, studenls will be ahle to

1. Develops students’ understanding of the historical background of industral development,
{ndustrialization and antitrust Law.

2 Have & knawledge af varlaus concepes of market power and busness strategics.

Conteni of Syilabus
Allpcation of Teaching Hours: 20 Hrs. of Each Unils
"Units Content
Mo
Ietroduction

Signating, Margers and Acauisitio ng, Industrial Policy

Indisstrial Drganizatlon - Meaning, Qbjeckives, types and Furnclions, Demand and Supply for
i Industrlal Deganizatian, Diferent ppproaches of the sludy af industrial Qrganizations, hMacra
Erarnmic Meorels, Public Palloy reloted to Ecenoenlc Regalatlon and Antitrust Law, Cakluglon =

MMarket Power

[rdustrlal Qrganlzatics.

Eooks For References:

L. Luis W, B Cabral [2017], ntreduction to Indusrial Crganizatlon, 208 ed., The MIT Press.

% Jean Tirale [1923), *Mhe Theary oF 1adustrial Qreanlzation’, Cambrldge, The MLT Press.

3. Baln 1. 5. (14959), ‘Industrial Q rganization’, 2nd ed, New York, wilay.

4. rasmahan, T.F {1955, 'Fmprical spudies of Iadustiies with Markel Powerin Handbiook af tndust rial
Oreganlzation’, Vol 2 B R schmalensea and B. 0. Wing, amsterdarn, Month Halland,

5 paul Belle Flamme and Martin Peil F3015), “Industrial Cirganization, Warkels and Styategiet’, ™
o, Camipridge Lniversity Fergss.

5. Basy, 5. K., K. €. Basu, B. Rair, [20132], ‘|ndustrial Orzanizatien and Manage maent’, Prenlice Hallindiz
Learning Private Lid.

2. Barthwal R, R. (2007}, ‘Industeial Economics; An [ntraductory Teet Bouk’, New Age Internatichal
Fuls,

E. bynae Pepall (1928], Industrial Drganization Conternporary Theory and Prackice’, South Western,

q_Dam E. waldman, Elizubath L Jensen (210, “Industrial Cirganizakion: Theory and Practice”, 5ih ed.,
fg utledZe-

10, Williarn &. Shepherd, Jeanna M. shephard [2003}, ‘Economics of Industral Organization’.
wiaveland Pross, c.

Warket Power and Praduct Cuallty, Product Differanthation, Price Discrimination, Durakble
2 Goads and Fxperience Goods, Business Stralegies and Statezh Erhaviour - Meaning, Principles
and Applications, secondary Markets and Eheir relationshlp with Primary parkets, Exarnples af




ELECTIVES — 1
(Credir - 4)

APPLIED ECONOMETRICS

Ohkjecdives:

The basic abective af the rourse is to provide knowledge on Ecenometric applications of Coonomic
theory. This course Is designed ta define meaning of Econaractrics, steps In Empirical Economic
Analysis, Differant types of data invalved In Econormetic Rnalysls, The course imvglved Srapla and
Multiple Linzar regression model. Basic conwept af dummy variable model which witl be helpful for
future research waork with qualitetive data, The course alsa focused on the application of simulanequs
equatinn model and Time $aries anaiysls

Learoing Chuicpm s

Lpan tucceseful completlon of this course, studants will be able ta:

1] Students will have adequabe carmpetency In the areas of economic theary and methads

2] e basic econumetric estimation techniques such as Ordinary Least Sgquaras to estinkale single
and general regresslon modals,

31 Impacts for the violation of the Imporant 3ssum ptions fer the application of QLS repression.

4| Students will acquire applications of dummy variable technigues and ectlmation of the dumrmy
varighle model.

Content of Syilabus
_ AMtocation ol Teaching Hours: 20 Hrs. of each Units
LT Content |
511

Basic Ecornometrics

Ecanometrics- Meaning, Matere, Scope, |Impartance. Methodolopy of Ecpnometrics,
| Stowrftre of Economle Data, Simple and Genersd inear regrossion model — Assumptions,
E<timation (through OLS approach] and properties of estiiators; Gagss-Markoy
" theorem; Conmepts and derivation of Resguare and ad)usted R- square

Problerms in Regreszlan Analysis and Dummy Yariabla

Mrehlems in Regression -fMullicallinearty, Autdcomelation Heterascedasticily-Meaning,
Nature, Consequences and Remcdial Measures, Model Specificztion znd Dlaprastic
Testing

Dutn iy Varia ble — Meaning, Nature, Importance #rwd Limitatio n, Use of Dummy vastable
Technique in bwa and rors than twe categories

Cummy Mariahle Trap, Interzctlon effects, Seassnal Analyss, Piecewlse Linear
Regression,

Oyhamtic Econamettlc Medels _
Llagged Varables and distributed lag madels — Mroanleg, Mature, Impoctance and
Esthration Koyok Approach to Blseributed Lag Medels- the Adaplive Expertation maodel
a and Portial Adjustment Model, Esurmation of Auldregressive Models, Method af
Instrumental variables, Almen Approach te Distributed Loz Godels, LCausality 1
Economics




Simultancous Equation Models and Time Series Analysis

simultanrous Equatioa Made] - Meaning, Malure, Consegquences, Simultaneous equation

. bias ard incensistency of OL5 estmates; The ddendificatlen Problem- Aules of

4 Nlentfication = Order aad Rank Conditipns Cencepls - Statignary, Nan-Stationary, Unit

. FoOts, Ca-lnbegratlon, Spuripus regression, Random Walk Model Dickey-Fuller and

i Phillips-Perror approaches to Unit Rool test Forecasting with AR, WA and ARIMA
tAgdeling, Box-lenking method olomy- Idenlilication, Estimation and Diagnostic Tesk

Eorks for References:

1. Gujaratl DN, Basic Econarmnetrics, MeGraw Hill, New Gl

2. Dnugherty C{1992], Introduction to Eeonometnlcs, mdond Lnfwersiby Fress, Mew York,

3. Koutsoylannis, &. [1977], Theory of Econometrics [2nd cd}, The Macmlllan Press kbd., Laddon.

4, Madani, G.NK, (20000 Introduction to Econaimetrics: Fringiples and applications, Oxfoerd

University Publicatians,

g, Williarn H. Greene, {2008) Econaretric Ana bysis. Pearsien Education Publicatieh Mow Lelhi

5. wiroldrldae, 1., (2009} ntrodactoey Coongmetrics: A Madern Appraach, Cengage Learning
Fuhlication.

7. Dhatdsekaran K., (2014} Econametrles {Bd, 2), Vrinda Publication, New Delhi,

of



ELECTIVES -1
(Credit - 4)

LABOUR ECONOMICS

(rhjcctives:

sruderiy in this course will be ex posed bo 155ue s pertaining bo the labaur market, employment pelicics,
wage thearias, trada anions and collective bargaining and labour and Industey relatlons, This paper
will specifically address 1w, Matioral Labour Commisslon In india, higration and the Impact of
Globalizatlon, Katioralization, Exit Policy, the Meed tor Safety Mets, Technalogical Change and
todernlzation of Frployment in Organized Private Industry, Concepts of Wage Theones, Industrlal
Disputes, Labour (Trade) Unions are particularly fooused &n this subject, Thls paper exposes students
Lo theanetlcal os well as empirical issues relating to the labeur markst with special referente Lo India,

Learoing (otcomes:

pan suoeessful completlon of Ehls course, students will be atle Lo:

1. Command an in-de pth understanding of rural-orban labaur preblem & Demand-Sapply for Labour
irn relation o the grawth of the Labour markel,

2. Acquire A basic understancing of thie recent refonms in Labour Legislaticen and the Status of lahasr
paverty & dlsouss the 2ele of Government in Employment, Unemploymant £ Schermes:.

3. A critical ungderstanding of the hiztary af work and theory of Wage thoories B Determeratign.

4. Analyac the relalonship between industrial Relations B Stale Labour Afkairs & Students will develop
an und=estanding of labnur as a sodal relation of production.

Content of Syllabus

Allocatlon of Teaching Hours: 20 Hs. of each nits

nits o Content
i

Labour and Labour Markets
Labour Econemics-Definition, Mature and Scape, The Gehesis and wature of labour
prablems, sock-economic Impertance of labour prollems, ecomemle development and
labour, Labour problems in a developing economy, Labour problems of agricultural,
1 Industral, women and child la3kour, labour i unorgenized sector, measures taken by
govarnment {9 solwe labour problems. Industrial labour and labour Market in Indla,
Coanormicand Sacial characteristics, of Industrial labour inindla, Magrakeny character, Low
level of Literacy, Low depree of unionization, High rates of absantesism and Labosar
turnover, charactenstics and growth of labaur market inindia

LabousIManagament Ratations

Trade uelanism and $tructure, Functions and Rele of Trade Unigns, Rise and Grgwth of
Tracha Unions, Trade Unicns and Ecenamlc Cevelopment, Determinants of Trade Umign !
7 Growth, Mature and Types of Trade Union Leadership, Industrial peace and Indnstrial '
Urnirest, their implicaticns

Industrial Bisputes — Meaning, farms, Causes and consequencas. Right 1o Stike and
Lockout, Prevention and Settlerent of Industiizl disputes, Industrial felations in Pablic




tarnr, Causes of Poor industdial relatians in public $actor, Machinery for Resabing '
Disputes in Public eckor

Remunerative Aspect

Demand far and supply of labour, effectiveness of the forces of demand zrid supply af
labaur, wages - definitian, Types, chavacteristics and efficicncy of labaur, thegries af :
wages deterrinatian, classical and neg-clazsical theories, domand and supply theorny,
wapr determisatwon ynder imperfeck CoMpetitin. Exploitation of labaur, wages
differentials, types and setting of wage differentials, system of wape payments aiad
incentheas,

Welfare of Employess

Concepts and Soelal objectives of welfare state, soaal securty, alms and melhods of
providing soclal securlty, social insurance-prigin , growth, Blements and knpgrtance,
. sacial tocurity in Ind la —need, seoial security schemes in India, Workrmer's Compensation
Act 19273, Maternity Benelit Act, Employees Provident Fund and Mizce lancous Provisions
Art 1552, Heusing of [ndustrial Labour, Unemployment Couses, Toypins, affects, axil polcy
and remedal measures, Natena| labowr Commission, Manpowe! Planning, Intemational

Labuur Drganization,- aims, conslitution and variaus € m mlttgas.

Books for Relerenees:

3. Bhagoliwal T.M. (2002}, Feonemlcs of Labour and Lndustrlal Relatlans: Sahitya Bhavan, Agra.

7. Bhatla. 5.K. [2005), Construciive Industial Relations and Labour Laws, B. L \Workd ot Books, Mew
[3ekhi.

3. 0gs M. (19500, Unemployment, Full Employment and India, 4sla Publishing House, Bambay.

4. Datt, G, [19956), Bargaining Power Wages and Emplayment An Analysls of Acricultural Laboury
NMackets in Indlz, Saze Publlcations, New Delhl

5. Dalt, fudra £2005), Econaemic Refarms and gmployment, BRW, Naw Telhi

&, peshpande and J € Jandesaca (Ed.), Wage Palley and Wage Dele mination in India, Bombay
LIniwarsity, 1570

7. Deshpande L.K., Brahmananda PR, and E.AG Nobinzan [eds), Employment Folicy in a Leweloping
Econoemy, vol.| & I, Macmillan, Londgn, nELETR

E. Ghose, Aji. K, (2003]), Jobs and Incames in Glohaliziong Warld, L0, Genaya.

9, Hajela, P10 [1992), Labeur Aeslidcturing in indla: & Critigue of the Naw Economic Policles.
Cammon Wealth Publishers, New Delhi.

L3, Kumar Anil, [2005), Labour Welfarc snd Social 3ecurity, BOW, Mew Oelhl



ELECTIVFS =3
(Credit— 4]

POLITICAL ECONOMY

O'bjectives: This course explores changes in the organization of production, labaur matkat institetions
and corporate structure. It goes on 1o study the consequences of glaballzatlan, especially of Financial
flowes, For the rofe of the state, eLonomic perforinance, pender ssuss, emironment, hrman wallare
and development, This course axplones the development &f the structure and institutions of capitalist
economies and Lheir reladenship to sacial and peltical forcas. Stedents are exherted to read eorme
efassic texts a5 well as more recent commentares.

Learatogr Outcomes: Upan successiul completion of thic course, surdents will ba able to;
1. Lommand an in-depth understanding of Econpmic systems and its achlevements and Tailures.
Z. Adyuire a basic understanding of functicning of mixed ecanomy, role of publle sector and lsswes,
3. A critical wnderskznding of tha functionlng of sacialist acuncmy and Impact of New Fooasmic Palicy,
4. Anatyze the suecess and failure of planning In India

Content of Syllbus
Aflocation of Teaching Howrs: 20 Hrs. ol ench Units

1mits Content
MNa,

ntraduction and Histerical Ove view

Cifferent types of Economle systems and their broad features, Capltallsn, Communlsm
and Mixed Economy, Econarmic Ireedom under these thrae peenomies, Achlvvements
and failures of capitaflsn, Transkarmation of capitalism ints welfare Stale.
Mixed Economies gnid their prablems '

Why mixed economy, Rale of public sector, Gefeiancias of public sector, coardination
berween publle and private sectars, publle seclorin dndia and Radical change in Approach,
Featurcs of Sweden’s Mhxed Econary

Tha Socializm and New Perspectivas

- Bvalutin and growth of Socialism, Marian socialisrn, liberalizetion, privatization and
Elobalization, Impact of LPG on Indian ecchamy, inequality and evclusinon. Gender fn

work, [Ssues in enyironment and sustainability, Sustainable Oovelapment Goals and
Indla’s achisvemicats, Rale of state

Economic Planning in Indla

Cefinition and meaning of planning, Characterlstics of ecomomic planning, Role of
Haralng in developed and developing countries, Types of planning, Types of plannlng on
the bagls of economic system, time elemant, reglon and finance or real gutpul, broad
features of India’s snciallst pattern, Gandhkian eronamics, Ecanomle philosophy of
Sarvodays and its lioltalions, Role of NITI Aayog

Naoks lor References;
Y, Fyan Tonklss, Codlempnrary Economic socolegy: Globalizalion, Productivn, Inequality, Routledge
rrdfa 20612

I



2. . Gerefi, ). Humphrey and T, Sturgeon, 2005, =The Governance of Ghytrl Value Chains Revicw
of Internatinnal Palitical Ezongmy, Yolume 12

4, Andrew Glyn, —Challenges ko Capltal, in Capitalisn Unleashed: Finance, Globalization and
waltare, Oxford: Oxlord Unlversity Proess, {Ch One, pp. 1-24], 2038,

4, Gary Dyrmsky, 2005, —Financial Gtobalezatian, Soclal Exclugicn and Financhal Crisis, International
Review af Applied Economics, Wol. 18

5.E. Storkhammer, —FEnaneializakion and the Global Econarty, in G, Epstein and M.H, Wolisan fed.)
Tha Pelitical Econanvy of Financial Crises, Qdard University Press, 2000.

6. ). Gurkey, "The Materialst Conceptlon of Histoo", InR. Edwrards, M. Reich and T. Welsskopf (ed .}
Tha Capitalist System, 2nd edition, 1375.

7. 0. Lanpe, Political Econorny, vol, 1, 1063,

5. L. Heilbraner, "Capitalism ™ in The New Palgrave Dictionary of Modern Economics, Maomillan,
1he7.

3. P, Sweezy, The Theory of Capitalist Development, Monthly Review Press, 1942,

10, Anwar Shalkh, Entries on “Econonic Crises” and "Falling Rate of Profit” in T. Bottamors at &l
leds. ), The Dictionary of Marslst Taought, OUP, Indlan edition, Maya Blackwetl, 2000,

11. 1. Schumnpater, Capltalism, Seaalisrn and Demprracy, Geerge Allen and Unwin 197,

12, P, Baran [1957}, The Pelitical Ecancimy of Growth, Pelican editian, 1973,

13. Amit Bhadur], —Matioralism and Teonmmic Policy In the Era of Globalization, Deepak Nayyar
fed), Gevemning Globalization: Issues and institutlons, OUR, 202

e



	1) Fundamentals of Enzymology- Nicholas Price and Lewis Stevens, Oxford Univesrity press
	1. Application of Microbes in Environmental and Microbial Biotechnology. Editors: Inamuddin, Mohd Imran,  Ahamed, Ram Prasad, Copyright: 2022
	2. Recent Advances in Microbial Degradation. Editors:  Inamuddin, Mohd Imran Ahamed, Ram Prasad, Copyright: 2021
	3. Environmental Pollution and Remediation, Editors: Ram Prasad Copyright: 2021
	4. Advances in the Domain of Environmental Biotechnology
	5. Recent Developments in Microbial Technologies. Editors:  Ram Prasad, Vivek Kumar, Joginder Singh, Chandrama Prakash Upadhyaya, Copyright: 2021
	6.  Microbial Technology For Sustainable Environment Editors: Pankaj Bhatt, Saurabh Gangola, Dhanushka Udayanga,  Govind Kumar
	7. Microbial Ecology: Fundamentals and Applications (4th Edition) Author: Ronald M. Atlas, Richard Bartha
	8. Brock Biology of Microorganisms (14th Edition) Author:  Michael T. Madigan, John M. Martinko, Kelly S. Bender, Daniel H. Buckley, David A. Stahl, Thomas Brock
	9. Environmental Microbiology 3rd Edition Author:  Ian L. Pepper, Charles P. Gerba, Terry J. Gentry
	10. Soil Microbiology 3rd Edition Author:  Robert L. Tate III
	11. Environmental Microbiology: From Genomes to Biogeochemistry 2nd Edition Author:  Eugene L. Madsen
	12. Manual of Environmental Microbiology Author: Cindy H. Nakatsu, Robert V. Miller, Suresh D. Pillai
	4. Handbook Of Water And Wastewater Analysis Hardcover – 1 January 2007 by Kanwaljit Kaur
	5. Handbook of Methods in Environmental Studies: Water and Waste Water Analysis by S.K. Maiti, Oxford Book Company 2011

	11. Advanced Techniques in Soil Microbiology by Ajit Varma and Ralf Oelmuller 2007 Springer Publication
	11. Praful B. Godkar (Author), Darshan P. Godkar (2018) Textbook Of Medical Laboratory Technology Clinical Laboratory Science And Molecular Diagnosis 2 Vol Set, 3rd Ed  Bhalani Publishing House
	6. Bioinformatics: Genomics and Proteomics Vikas Publishing House (7 November 2014) Author Ruchi Singh
	a06b29329a828c063315f497980a5ed96bd8ba57d3a3600e02d1799d425dcace.pdf
	acb2f147467803b4856f775d0005992a3d88f368019fbc3c092f874dadbbc0d7.pdf

	a06b29329a828c063315f497980a5ed96bd8ba57d3a3600e02d1799d425dcace.pdf
	40fbaa63dc96bcb13d2c4e023902726d34be0c48b7f63bc4679380536e461081.pdf

	1e19ad128b38a4868e4b805b15e8dfcd4efccf3920ee71957fc793e122a2f5a2.pdf

